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Conse Tower Enclosing a Water-Works 
Tank at Gary, Ind. 


The water-supply of the “steel city” of Gary, 
Ind., is drawn from Lake Michigan by a 6-ft. 
prick-lined intake tunnel three miles long, ex- 
tending from a submerged intake 1% miles from 
the shore to a pumping station in the city. The 
pumping station and water tower are located 
in the public park which forms the center of 
the city, and it was desired, therefore, to have 
structures of attractive appearance. This was 
an easy matter in regard to the pumping sta- 
tion, but more difficult in regard to the tower. 
The plan adopted was to support the 
300,000-gal. tank on a steel tower 
having vertical columns and to en- 
close this with a concrete tower of 
appropriate design. The tower is of 
exceptionally good appearance, and 
forms a handsome and conspicuous 
landmark, as will be seen by the ac- 
companying view, which shows also 
the pumping station.* 

The water-works plart is owned by 
the Gary Heat, Light & Water Co. 
The engineers for the design and con- 
struction of the entire plant are 
Alvord & Burdick, of Chicago. The 
architectural details for the tower 
and pumping station were worked 
out by Mr. Victor A. Matteson, of 
LaSalle, Ill, The general contract for 
the station was let to the Schmidt 
Brothers Co., of Chicago. The con- 
tract for the concrete tower was 
awarded to the George Rackle & Sons 
Co., of Cleveland, O., who also made 
the architectural concrete work for.. 
the pumping station. The steel tank 
and tower were built by the Ameri- 
can Bridge Co. 

REINFORCED-CONCRETE TOW- 
ER.—The tower is octagonal in plan, 
o4+ ft. diameter inside the faces. It is 135 ft. 
high from the grade line. It is of monolithic 
construction, with architectural features of cast 
concrete blocks. This block work is applied as 

4-in. veneering to a height of about 29% ft. 
bove grade line, and is used also for the cornice 
and the balustrade which surmounts it. The 
‘ower is entirely independent of the steel struc- 

ire which it encloses. 


The foundation is a heavy octagonal slab of 
reinforced concrete, with a wall of the same 
rm. On the interior of the wall are formed 
*A brick tower enclosing a steel stand-pipe at Oak 


1 iL, was illustrated in our issue of March 24, 





piers for the eight steel columns supporting the 
water tank. This slab is seated in the deep 
sand bed which forms the southern shore of 
Lake Michigan, and is designed to give a 
sure not exceeding two tons per sq. ft. on the 
sand. The slab is 48 ft. diameter, from 24 to 
36 ins. thick. It is very heavily reinforced by 
176 horizontal bars and bent shear bars 1% ins. 
diameter; which are arranged radially as shown 
in Fig. 2. The outer end of each bar is fitted 
with a heavy nut and washer as an anchor to 
compensate for the comparatively short length. 
The weight of these rods is about 17,982 Ibs. 
The walls of the tower are 19 and 14 ins. 


pres- 





TOWER AND TANK) AT GARY, IND. 
Alvord & Burdick, Chicago, Engineers. 


thick in‘the lower part, exclusive of the veneer; 
in the upper part the thickness is 12 ins., re- 
duced to 8 ins. for the panels which relieve the 
surface. A section of the walls is shown in 
Fig. 2. The dome, Fig. 4, is 4 ins. thick at 
the center, but is reinforced by éight radial 
ribs extending to the corners. It has a top 
radius of 38% ft. and a gutter is formed behind 
the cornice. The walls are reinforced mainly 
by a single row of vertical bars about 12 ins. 
apart, with horizontal rings outside of these bars 
and about 12 ins. apart. All these are square 
twisted bars. The reinforcement is required to 
be not less than 0.3% horizontally and the same 
amount vertically. The structure is designed 





to resist a wind lbs 
of flat surface. 

The concrete was 
ment, clean sand and 
proportions of 1:2:4. 
quite. wet It 
which were hoisted 
wheeled the 
point. concrete was 
forms, and the stones were 
the face. After completion, the exterior sur- 
face was given a sand float finish, the facing 
being of Portland cement and Ottawa silica sand, 
Bi This was applied with a float and 
thoroughly rubbed in, averaging \% 
in. in thickness. The block work 
of gravel concrete, 1:4 
had a facing of 
silica sand 1:2% 


pressure of 40 per sq. ft 
Portland ce 
stone in the 
mixed, 
wheelbarrows, 
and 


composed of 
l-in. broken 
This was machine 
handled in 
by an electric 
falsework to the desired 
well stirred in the 
spaded back from * 


was 
elevator 
across 


The 


wood 


was 
Each block 
and white 


an addition of 


cement 
with 


1%% of Medusa waterproofing The 
concrete of the dome is not treated 
in any special manner for water 
proofing. 

The forms for the tower were from 
5 to 8 ft. high, or as high as would 
permit of convenient and _ preper 
working of the concrete. They were 
braced on the outside by the timber 
tower forming the falsework. On the 
inside they were braced from the 
steel tower. The main part of the 


tower was built during October and 
November, 1909. The 
ishing work were done in 
the close of the winter 
STEEL TANK AND TOWER. 
Various methods were considered for 
carrying the tank upon the walls of 
the concrete tower by means of 
brackets or a flaring skirt girder. 
The weight was too great to be dis- 
posed economically in this way, how 
ever, especially as the concrete 
tower had to have a sufficient 
ance space around the tank. 
tower are shown in Fig. 3. 
The steel tank is 30 ft. inside diameter, with a 
hemispherical bottom, and its total depth is 60 
ft. It is built up in 5-ft. rings, the thickness 
ranging from ¥%-in. in the lower rings (and bot 
tom) to %-in. in the upper rings. At the top 
and at intermediate points are outside stiffening 
rings of angles 4 x 6 ius. The columns ar 
of H section, each composed of four angles 4 « 6 
ins. and a 3/16-in. web plate 17 ins. wide. At 
the connection with the tank, the outer angles 
of the columns extend to the top of the second 
cylindrical ring (and bearing against the 
cular stiffening ring). Vertical filler angles in 


and fin- 
IMlO, after 


dome 
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clear 
The steel tank and 


cir- 
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side the column angles are riveted to the shell 
plates The inner angles of the column stop 
about 7 ft. below the bottom cylindrical ring 
and (with filler angles on the inside) bear 
against lugs riveted to the hemispherical shell. 
The columns are connected at the bottom and 
at intervals of about 20 ft. by horizontal struts, 
each composed of a pair of 8-in. channels with 
The backs of the chan- 
nels are riveted between bent connection plates 
which are riveted to the inner and outer faces 
of the columns. A 16-in. pipe enters the bot- 
tom of the tank. 

PUMPING STATION.—This building is a one- 
story structure and includes an electric sub- 
station. In plan it is about 142% x 62% ft., 
The walls 
are of concrete blocks, which were made at the 
site. Some of the blocks are of stone color 
and others are tinted brown; all of them have 
vertical chasing or tool finish on the face. The 


top and bottom lacing. 


with a roof carried by steel trusses. 


building is of handsome appearance, and is an 
excellent example of concrete block building con- 
struction. The concrete covering is almost en- 
tirely an extra expense above the total cost of an 
uncovered tank, but to any community desirous 
of artistic publie structures this cost would seem 
to be justified. 
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Water Powers. 
By HERBERT KNOX SMITH.+ 


In our complex civilization there are many things that 
are necessaries of life. Control over any of them repre- 
sents a power that is essentially governmental. This is 
plainly true of basic necessaries like food, clothing, trans- 
portation, heat and light; it is true of the natural re- 
sources that are back of these. It is also true of the 
mechanical power that produces and delivers them. 
Private control of any of these, unrestrained either by 
business competition or by governmental authority, 
means that irresponsible individuals hold a command 
over the daily life and welfare of the citizen which the 
men of our race have never willingly granted to any 
except their own representatives chosen by them. 

For us, mechanical power is a basic necessary, and 
our power demand continually rises. Our chief present 
sources of power supply—coal, petroleum and natural 
gas—although at present ample, are absolutely fixed 
in quantity and cannot be replaced. Water-power is 
the one important source of mechanical power now prac- 
tically available which is self-renewing. Its importance, 
therefore, to our present vision, must steadily increase. 

We can no longer expect that business competition will 
impose any effective restraint upon the control of water 
powers. It will not. It is becoming daily more and 
more improbable. There has already been a marked 
concentration of water-power control in private hands, 
and this process is advancing rapidly. Public regula- 
tion of water power, the only alternative restraint, there- 
fore becomes by so much a 
necessity. 

Electric transmission has 
worked this change within 
the last decade. As now 
commercially practicable, such 
transmission allows a given 
water power to reach a 
market area of at least 80,- 
000 sq. mi. It has raised 
water power from purely lo- 
cal work and made it the 
vital energy for great com- 
munities and distant enter- 
prises. It has brought our 
water-power resources sud- 
denly within the sweep of 
great economic forces. 

What are _ these forces? 
Within these market areas 
just described, there are 
strong practical reasons for 
consolidation of water powers 
—what is known as ‘‘coupling 
up.”’ A power plant must be 
constructed to meet the high- 
est point of its expected de- 
mand—the ‘peak of the 
load.’’ The nearer the ‘‘load’’ 
the power demand) =  ap- 
proaches that peak for all the 
time, the more fully will 
the entire fixed investment 
be earning a return. Sup- 
pose there are two independ- 
ent power plants in two 
neighboring communities 
where the demand in one 
community is mainly for pow- 
er during the day. time, and 
in the other at night. These 
plants can advantageously 
combine, throwing the surplus 
of their joint power by day to 
one place and by night to the 
other, thus bringing their nor- 
mal load in each case up 
nearer to the peak. Similarly, 
-: such coupling up is obviously 

advantageous in two neigh- 

boring watersheds where the 

excess water power occurs at 

different times. In general 

such combining of varying 

conditions to produce a closer 
c parallelism of supply and de- 
NI mand is in itself an entirely 
= proper industrial develop- 
te ment. We have no reason to 
oppose it if accomplished by 
fair methods; we must sim- 
ply be prepared to regulate 
such monopolistic power as 
may result therefrom. 

*An address delivered be- 
fore the National Conservation 
Congress at St. Paul, Minn., 
Sept. 6, 1910. 

+Commisioner of Corpora- 
tions, U. S. Department of 


Commerce and Labor, Wash- 
ington, D. C 
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What has thus far resulted? The invest); 
veloped water powers now being made by : 
Corporations shows that up to date 18 eins 
allied interests control over 1,800,000 Hp 
power developed or in process of constry 
addition over 1,400,000 HP. of undeveloped 
As to undeveloped powers, this information 
merely as an incident to our main work 
much understates the case. As it stands 
makes a total water power controlled by th 
of over 3,200,000 HP. 

Here let me give a few comparative ficur. 
water power in use in the United States in 
timated by the Census and the Geological s 
only 5,300,000. And this total includes a 
number of small powers which the Bureau did 
as it dealt almost wholly with powers of ove; 
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Fig. 3. Steel Water Tank (300,000 Galls.) and 
Tower With Vertical Columns; Gary, Ind 





The total now commercially capable of developm 
variously estimated at from 30,000,000 to 60,000,000 H 
the smaller figure being the preferable one 
demand as measured by the total unduplicated « 

of all prime movers—steam, water, and gas 

at least 30,000,000 HP. 

It is obvious, also, that a local monopoly of 
covering simply one market area is neverthele 
complete in its effects on the inhabitants of that 
as if it covered the entire country. Conditions 
rate sections are therefore important. 

In California, for example, four principal hydro 
tric companies dominate the water-power industry 
have a total developed horsepower of 259,000 
probably 500,000 HP. additional undeveloped, and 
strong hold on the most important power market \ 
between these four concerns there is also eviden 
considerable harmony. 

This is not a unique case. Conditions somewha 
this exist in the Puget Sound territory, in the Sou 
Peninsula of Michigan, in Colorado, in Montana 
the Carolinas. In each of these sections one or at 
two great concerns are predominant in their cont: 
water powers, public-service companies and power 
kets. The great bulk of both developed and undev 
water power lies on the Pacific Coast, the Nort 
Northeast, and the South Atlantic States. 

The horse-power figures, however, do not fully 
sent the extent of actual commercial control. Th 
powers. have of course been developed first. Thes 
always hold a disproportionately dominant 
over later developed and less favored powers, beca 
their lower operating cost and prior hold on 
portant power markets. 

The foregoing represents one phase of concen! 
But there is also going on a concentration of 
sort—a process of deep significance, but as yet ! 


ognized. There is a marked progress toward a 
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They certainly do mean a striking degree of noncon- portance, because the water-power problem is, in the The system originally aggregated 814 mile but abou 
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This wider concentration is still in a formative stage, bulk of the capital that is developing our most important nel and rebuilding locks and other structure The im 
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public-service business, will be included in a move- jurisdiction have no practical relation whatsoever to Canal, the estimate was 2,080,685, and for the on 
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‘ontly recurring names in the directorates, that a few most in it. They at least cannet now be heard to ob- which Mr. Charles E. Perkins,’ M. Am. Soe. ©. E., wa 
conferences, given the necessary impetus, might ject to such national action as is adapted to meet the Chief Engineer for several years. He re @ early in 
eivably at any moment concentrate into definite business conditions that they themselves have created 1910, and the present Chief Engineer of ! vors 
form a sweeping unified control over the dominant Undoubtedly there are iocal forces and conditions which '* Mr. James R Marker. The only work in wand a 
r powers of the country, as well as their related the state must handle. The nation and the state should Present is some dredging and the construction of one new 
service interests. therefore cooperate. But this does not mean that the lock. The last legislature failed to make the necessary 
ere, then, is the present situation of the hydro-elec- nation should abdicate any of its powers. The nation appropriation for carrying out the scheme of improve 
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Excavation of Wallkill Pressure Tunnel, Cats- 
kill Aqueduct (New York City 
Water Supply). 


By C. RAYMOND HULSART.* 

The Catskill Aqueduct, which will deliver 500 
million gallons of water per day to New York 
City from the 130 billion gallon Ashokan Reser- 
voir in the southern part of the Catskill Moun- 
tains, will be 92 miles long from the headworks 
at the reservoir to the equalizing reservoir at 
Hill View, about two miles southeast of Yonkers 
and one-half mile north of the New York City 


*Assistant Engineer, Board of Water Supply, New 
York City; field address, New Paltz, N. Y. 
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line. From the Hill View Reservoir the City 
Aqueduct, a pressure tunnel in rock 18 miles 
long, will carry the aqueduct south through Bronx 
Borough to and under the Harlem River to Man- 
hattan and Brooklyn. The work is being done by 
the Board of Water Supply, City of New York. Mr. 
J. Waldo Smith is Chief Engineer for the Board. 

The Catskill Aqueduct is built to four general 
types (Fig. 2), two of which apply to aqueduct 
on the hydraulic gradient and two apply to 
aqueduct under pressure (inverted siphon). The 
former are: Cut-and-Cover, where the topography 
calls for open-cut or embankment work; and, 
Grade Tunnel, where the topography offers 
obstacles which must be tunneled. The types ap- 
plied to inverted siphons, 
to operate under hy- 
draulic pressure are: 
Pressure Tunnel, and 
Steel Pipe. The three 
first types are built with 
one waterway. Steel pipe 
siphon will be built 
as three pipes to carry 
the total flow of the aque- 
duct. In the 92 miles of 
aqueduct from Ashokan 
Reservoir to Hill View 
Reservoir there are seven 
pressure tunnels, varying 
in length from 780 ft. 
to 4.8 miles, aggregating 
17. miles; 24 grade tun- 
nels varying from a few 
hundred feet to 24% miles 
and aggregating 14 miles; 
14 steel pipe siphons 
600 ft. to 6,700 ft. each, 
aggregating 6 miles; and 
intervening portions of 
ecut-and-cover up to 15 
Re xt miles long, aggregating 
55 miles. 
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& = The pressure tunnels 


are the Rondout, Wall- 
kill, Moodna, Hudson- 
Breakneck, Croton Lake, 
and Yonkers, These pres- 
sure tunnels are built 
entirely in rock, with ver- 
tical shafts. Some of the 
shafts are permanent 
waterway shafts connect 
ing the tunnel with the 


Mey adjacent cut-and-cover, 
Geko 3 — or permanent drainage 
\Y ° ; if 


shafts for future unwa- 
tering for inspection or 
necessary repairs, while 
some are but tempo- 
rary construction shafts 
which will later be 
sealed off and plugged 
with concrete. 


lati 


Location Summary. 


From the headworks of 
the Ashokan’ Reservoir 
the aqueduct passes in 
cut-and-cover, two steel- 
pipe siphons and a short 
grade tunnel, nine miles 
south to the downtake 
shaft of the Rondout 
pressure’ tunnel. The 
Rondout pressure tunnel 
is of 14 ft. 6 ins. diame- 
ter inside of concrete lin- 
ing and 4.5 miles long, 
crossing under the Rond- 
out valley and creek near 
High Falls, N. Y. Ac- 
cess to this tunnel is 
through eight shafts, 380 
ft.to 710 ft. deep. Nine rock 
formations are encounter- 
ed. The uptake shaft of 
the Rondout siphon is on 
3 the north side of the Sha- 
wangunk Mountains, and 
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from here the aqueduct immediat; 
through these mountains in the Bonti 
tunnel, thence in cut-and-cover and a ¢s} 
tunnel along the east side of the Sh 
Mountains to the downtake shaft of : 
kill pressure tunnel. The Wallkill tun: 
6 ins. diameter, extends 4.4 miles south: 
the Wallkill valley and river at an aver 
of 350 ft. in Hudson River shale. Fron 
take shaft the aqueduct continues 
stretches of cut-and-cover, broken o0: 
short depressed section of reinforced 
aqueduct, the St. Elmo siphon, and the \ 
ton Square steel-pipe siphon, 17 milk 
downtake shaft of the Moodna pressur: 

The Moodna Tunnel is 14 ft. 2 ins. insi 
eter and 4.8 miles long, passing through « 
granite. The tunnel is reached by seven 
330 ft. to 580 ft. deep. From the downta! 
it passes southeast under the valley of 
Creek, Cornwall, and the north side of Stor ne 
Mountain to the west side of the Hudso: er 
Here the Moodna tunnel joins the downta! 
of the Hudson pressure tunnel 230 ft. b: the 
river and drops nearly 1,000 ft. to pass un 
prehistoric Hudson River gorge 3,000 ft. | n- 
tally to the uptake shaft on the east sid he 
river at the foot of Breakneck Mountain. é 
uptake the waterway comes only to wit! 190 
ft. of the surface of the river and then en: ; 
Breakneck pressure tunnel continuing 7S\) t 
the foot of Breakneck uptake shaft, 600 f: 

The aqueduct passes immediately into th: 

neck Mountain grade tunnel, followed by « 

cover, seven grade tunnels, including the 2 
Garrison tunnel, and 6 steel-pipe siphons, 
distance of 21 miles to the downtake s of 
the Croton Lake pressure tunnel. 

The Croton Lake tunnel, inside diameter |{ £ 
passes under Croton Lake in Manhattan - st, a 
length of 2,640 ft.. There are but two sha! h 
downtake and the uptake, 540 and 510 { 
respectively. In connection with the dow 
there is a blowoff chamber fitted with es 
etc., and a blowoff tunnel and conduits } 
lake, leaving the downtake about 100 ft. b: 
top. From the uptake shaft of the Croton ' 
the aqueduct continues through successi\ 
tions of cut-and-cover, 7 grade tunnels, one st 
pipe siphon and one short pressure aqueduct 
9.5 miles to the influent works of the Ke: 
Distributing Reservoir, a reservoir of 40 billion 
gallons capacity. 

From the effluent works of the Kensico It 
voir, the aqueduct continues through cut 
cover, six grade tunnels, 4 pipe siphons and o 
short pressure aqueduct, 12 miles to the Yonkers 
pressure tunnel. The Yonkers Tunnel is 16 ft. 7 ins 
in inside diameter and is 2.3 miles long, penetrat- 
ing hard gneiss. It is reached by an open portal 
at its north end and by four shafts from 1!!!) to 
150 ft. deep. At the north portal the tunnel 
separates into three 10-ft branches with a 
nection chamber and steel interlining, for 
necting with the Bryn Mawr steel-pipe s n 
The uptake shaft is at the Hill View Reservorr 
From the Hill View Reservoir, it is propos: ' 
continue the City Aqueduct as pressure tine! 
18 miles, under Manhattan and the East R t 
Brooklyn. 

The city pressure tunnel is reached by 24 s ts 
from 200 to 600 ft. deep, all but one of which «re 
permanent shafts for distribution purposes. 
inside finished diameter of the tunnel succes*'' 
reduces from 15 ft. to 11 ft. as the flow decr 
to the uptake shaft at Lafayette Aven 
Brooklyn, from which point steel-pipe exten= "5 
enter Queens Borough and pass under the > 
rows to Staten Island. 

The Pressure Tunnels. 

The pressure tunnel type of construction 
adopted (where geological conditions were f 
able) in preference to steel-pipe siphon cons!) '- 
tion, being more permanent and being cons 
also cheaper when repairs, renewals and 
tenance are considered. Although the pr 
tunnels are several hundred feet below th 
draulic gradient, the design of the concrete 
was governed by the external groundwater >> = 


sures rather than by the outward pressur« 
, 
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Fig. 2c. Pressure Tunnel in Rock. 
FIG. 2. TYPICAL SECTIONS OF CATSKILL 


AQUEDUCT. 


water flowing through. The groundwater head 
to be sustained when the tunnel is empty is rarely 
less than 300 ft. and in the Rondout tunnel 
reaches 700 ft., whereas the internal pressure 
will never be due to a head of more than 300 to 
100 ft. above the natural groundwater surface. 

The amount of this groundwater pressure dicta- 
ted the circular cross-section shown in Fig. 2c. 
The sizes of the several pressure tunnels, 14 ft. 
to 16 ft. 7 ims. finished diameter, were determined 
from economic studies of the distribution of the 
total available head and hydraulic slope for the 
various types of aqueduct. 

The lining will be of concrete. All voids back 
f the lining, fissures and seams in the rock will 
be filled with cement grout, introduced under suffi- 
cient pressuré to overcome the groundwater head. 
Where the ground is such that timber cannot be 
removed before lining, permanent steel supports 
will be used, as it is not considered desirable to 
leave anything perishable like timber between the 
concrete lining and the rock walls of the tunnels. 

An important consideration in the design of the 
pressure tunnels is that of unwatering for repairs 
and inspection. For this purpose three types of 
drainage shaft were adopted, depending on 
length of tunnel and conditions influencing loca- 
tion of shafts. When the siphon is of sufficient 
length for construction shafts between the water- 
way shafts, as in the Rondout and Wallkill, one 

{ these shafts is offset from the tunnel and con- 

ted to it by a drift which is provided with an 

ective seal, so that the shaft may be used for 
lrainage purposes. Where there are but the two 
aterway shafts as in the Croton tunnel, a water- 
vay shaft 1s changed in de- 

















Hudson River shale, a 
6 is-lo 7-6" * rock of the Lower Siiu 
wry my) rian period. It is com 
[Ss > SSS posed generally of alter- 
> acl ne te layers of slate and 
ee i a Ss 
io” ! — +. _. a _ sandstone from one inch 
ie 5K 4 See to one foot thick, the 
© ie- | cs 4a - ---—---- slate predominating. In 
2. Dy ‘ .v wy —_— eo or 
~— 3 x" WA = ae general the strata dip 
x Ty fortes Se about 45° to the south 
. ? 7. ra y rr. : 
° vv ‘S Asse — oo eee east and strike at an 
. - ot a 
: z ~ ee : angle of about 30° to the 
2 P oe 
: = a7 tunnel center line rhe 
a a ) i on 2 ° 2 4 6 8 vOFe , 
nen“ Gs a; ae slate is the heavier rock, 
S-— ' ° ' 
tes’ 7f" >’ a a ae with a specific gravity of 
¥ ‘= } .? > 2.74, weighing 171 Ibs 
aM, — ; 
sans Pre ott Ree a os per sq. ft. It is much 
ONS eee ee the easier-drilling rock 
~ ---28' O7---- ---{ however. The sandstone 
Fig. 2b. Grade Conduit Cut-and-Cover Work. is much harder, but 
lighter; specific gravity 
2.67, weight 167 Ibs. per 
cu. ft Much drilling 
5 aca sreeete EOE 
a < : TY ‘ - trouble is caused by the 
= “A \ ~» , ‘ = 
‘ ; <S fe \ NH FREE 1 Sandstone, on account of 
/ \ SS ——— a on 2 Reece tO ET See : 7 
Sess { } ; its dip and _ strike, in 
py ; : ; r 
“ , 4! toe 4! drilling from slate into 
sandstone, the steel al- 
most invariably running 
< 9.6 » off and blocking 
| The rock is in general very sound, requiring 
> timber supports in only a few short stretche 


~ apa No boulders shall project 
es be deyord this Ine 
“fond, a 
a - Half sectron at jount-holes 
is shown dchted 
Fig. 2d. Pressure Conduit, Steel Pipe in Cut-and- 


Cover. 


termine the minimum section to be excavated 
or the thickness of tunnel lining. The A-line is 
the line within which no unexcavated material of 
any kind may remain. It determines the mini- 
mum thickness of masonry lining. The C-line is 
the line of effective average thickness of masonry 
lining. Except for points or limited areas, the C- 
line is the trimming line. The B-line is a pay- 
ment line for excavation and lining whatever the 
area of section actually excavated. 


The Wallkill Tunnel. 


The Wallkill Pressure Tunnel, 
tion of which is now nearly completed, is 
shown in profile in Fig. 3. The work is 
being executed by the Degnon Contracting Co., of 
New York City. The tunnel is 23,391 ft. long. It 
is reached through six shafts, 350 to 480 ft. deep, 
the last of which was completed January, 1910. 
Shafts 1 and 6 are permanent waterway shafts 
and are already lined (Figs. 4 and 5). Shaft 3 
is a circular permanent drainage shaft. It is 
offset 75 ft. from the tunnel center line, and is 
connected to it by a drift which will later be lined 
and sealed with a heavy bronze door. A system 
of floating pumps with discharge pipes, valves, 
etc., will be installed at this shaft. Shafts 2, 4 
and 5 are temporary construction shafts, and will 
be sealed and plugged with concrete. 

The rock penetrated by shafts and tunnel is 


the excava- 










where the ground is much distorted and dis- 


turbed. These sections were usually waterbearing 
with a flow up to 50 gallons per minute i: 
tance of only a few feet. 

CENTRAL PLANT.—The central power-plant 


installed by the contractor is situated near Shaft 


1a dis- 


4, about 1,500 ft. east of the tunnei center line 
It is an electrically operated plant, power being 
Supplied by the Newburgh Light, Heat & Power 
Co. from either Honk Falls, r New- 
burgh, at 33,000 volts. The voltage is reduced at 


Poughkeepsie « 


the plant to 2,200 volts for operating compressors 
and for transmission to the shafts 

The total compressor capacity is 11,900 cu. ft. 
of free air per minute to a pressure of 100 lbs 
per sq. in. 
pressors: two Laidlaw-Dunn-Gordon, 2,520 cu 
ft. each, 29 and 18 ins. by 30 ins. stroke; two In 
gersoll-Rand, 2,600 cu. ft. each, 28 and 17 ins. by 
<4 ins. stroke; and one Ingersoll-Rand, 1,660 cu 
ft., 25 and 15 ins. by 20 ins. stroke. 

The four larger compressors are each driven by 
a 500-H.P. General Electric induction motor, and 
the smaller compressor by a 300-HP. motor, work- 
ing on 2,200-volt three-phase alternating current 

The capacity provided has been found ample, as 
upon occasion of greatest draft, with active tun- 
nel operations proceeding at ten working faces and 
the pumps delivering 153,000 ft.-gals. per min. 
there was always one large compressor idle. It is 
usually necessary to run three large compressors 
and the smaller one while drilling is in progress 
and but two large ones at other times to sup- 
ply air for pumps and leakage in mains. 

The total power consumption for all purposes, - 


There are five cross-compound com 


metered at the central plant in July when all 
headings were working, is as follows: 
Lights, 
‘ blowers, 
Com- elec. 
press- locos., & 
ors. Hoists. elec. Total. 
pumps. 
KRW.-hve. POP GB... .cccccse 25,300 2,780 1,570 29,4650 


KW.-hrs. per cu. yd. excav. 30.2 3.3 1.9 35.4 
The power expended in compressing air, a total 





sign and utilized for drainage. te ‘ iy 
Where a step exists in the Se i is 
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FIG. 3. PROGRESS PROFILE, WALLKILL 
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of 10,120,000 cu. ft. free air in 24 hrs., is 2.5 KW- 
hrs. per 1,000 cu. ft. of free air compressed to 
100 lbs 


The distribution of the compressed air follows: 
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Construction Shaft 


FIG. 4. TYPICAL SECTIONS OF CONSTRUCTION SHAFTS AND PERMANENT SHAFTS, WALLKILL SIPHON 
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Permanent Shaft. 


TUNNEL. 


CONSUMPTION OF COMPRESSED AIR 
(In terms of cu. ft. free air.) 
Leakage 


in main 
and 
Drills.* Pumps other Total. 
iosses. 
Per day ........ 5,545,000 3,855,000 720,000 10,120,000 
Per yd. of excav. 6,600 1,600 800 12.000 


*Includes escaping air in heading for blowing smoke 
Tests show the amount compressed for one drill 


including proportion of leakage and losses to be: 


Per shift (4% hrs. drilling)........ 25,900 cu. ft. free air 
Per min., including stops.......... 96 cu. ft. free air 
Per min., while actually hitting rock 166 cu. ft. free air 


The amount of air compressed for pumps, in- 
cluding a proportion of the leakage, totaled 4,155,- 
OOO cu. ft. free air, and pumped 220 million ft.- 
gals. per day or 18,800 cu. ft. free air per million 
foot-gallons. 

Air is delivered to the shafts through 25,000 ft. 
of mains, reducing in size from 12 ins. at the plant 
to 6 ins. at Shaft 1 and 5 ins. at Shaft 6. While 
drilling is in progress in all headings the pres- 
sure falls to 95 Ibs. at Shaft 4 nearest the plant, 
80 lbs. at Shaft 1, and 85 Ibs. at Shaft 6. 

Power lines carrying 2,200 volts from the plant 
supply current to each shaft for operating hoists, 
which is transformed to 220 volts at the shafts 
for operating ventilating blowers, electric pumps, 
electric locomotives and lamps. 

SHAFT PLANT.—The Lambert hoist is operated 
by a Westinghouse 150-HP. three-phase 2,200- 
volt motor. The. hoist drum is 5% ft. in diameter 
with 1%-in. Hazzard steel cable supporting bal- 
anced cages of 4 tons muck capacity. The hoist 
is capable of a speed of 500 ft. per min., but is 
ordinarily operated at about 400 ft. per min. The 
hoists are equipped with solenoid brakes which 
set automatically if power is cut off. There are, 
also automatic switches on the headframe to pre- 
vent overwinding, by throwing a circuit-breaker 


“in the hoist house if the cages are raised above a 


safe point. The cages are equipped with safety 
dogs which automatically grip the timber guides 
when the strain on the cable is released. Tests 
under working conditions have shown the safety 
dogs to be efficient 

MUCKING PLANT.—Tunnel muck is handled 
in Koppel 1%-yd. steel side-dumping cars of 30- 
in. gage; about 12 cars at each shaft. Single 
track of 25-lb. rails is laid in each tunnel, with 
turnouts and extra spur at the face of the bench. 
Hauling in the tunnels or on the dump is, as a 
rule, by mules. Two Baldwin electric locomotives 
operated by 11-HP. Westinghouse motors have 
been in use and have given excellent satisfaction, 
one in the tunnels at Shaft 4 and later on the 
dump at Shaft 2, and the other on the dump at 
Shaft 5. They are operated by direct current 
supplied by a motor-generator set in the hoist 
house They have proved economical in opera- 
tion, the one in the tunnels using 0.67 KW.-hr. 
per cu. yd. rock per 1,000 ft. lead, or 0.46 KW.-hr. 
per ton-mile, and the one on the dump using 0.45 
KW.-hr. per cu. yd per 1,000 ft. lead or 0.38 KW- 
hr. per ton-mile 





VENTILATION.—Electrically driven Sturtevant 
centrifugal blowers at each shaft are provided 
for ventilation. The blowers at the two heading 
shafts have a capacity of 7,500 cu. ft. free air 
per minute at 6% oz., the air being led into the 
tunnels through 12-in. galvanized-iron pipes whose 
open end is kept within 300 or 400 ft. of the head- 
ng. Blowers are so arranged that air can be 
blown in or drawn out of the heading, although 
the latter procedure is apt to collapse the ventila- 
tor pipes and is little used. These blowers, 
working about 12 hours in 24 keep the air 
very clean and fresh. By blowing compressed air 
into the heading while blasting and for a short 
time afterward in conjunction with the blowerr 
practically all smoke trouble is eliminated. 

The tunnels are well lighted with one 16-c. p. 
lamp every 25 ft. and about 12 éxtra at the work- 
ing faces. 

PUMPING.—The pumps used were of sizes from 
100 to 200 gals. per min., and were of two types: 
National steam pumps, operated by compressed 
air, and electrically driven Worthington three- 
stage turbine pumps. Practically all the pumping 
has been done with the air-driven pumps, the 
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emergency and operate: 


gal. National pumps an 
gal. and two 200-gal. tur} 


is pumped under an ay 
of 377 ft. The air consi 
already been stated. 


columns, each with 
and one 36-in. arm, 


drills, four mounted o 
umns in the heading 
on tripods on the ber 
hammer drills are us¢ 


\" 


electric pumps being rvs 


periods only. There ar 
at present six 200-gal. and 


d 


The flow of water at pres 
gals. per min. from all tum 


in 


Wallkill Tunnel Excay,s 
DRILLING PLANT.—T 
ing plant in each tunne! 
of two 5%-in. x 7 ft 


one 


3\4-in. Ingersoll-Rand or 


n 


ich 
“d 


necessary trimming  hok 


air is delivered in 4-in. 


to the top of the be 





nch, 





for » 


a manifold and 1-in. hose 
the drills. 
TUNNEL FORCE. 
One Shift. Number of shifts. Me: 


superintendent.........) 
night superintendent.. § 
master mechanic 
hoist runner .......... é 
ee 3 
blacksmith helper .... 3 
MOGGMEED cs ivesccecsves 
Sree 3 
SEE. 6b dcenvcaads 1 
electricians (day shift). 1 
electrician (night shift) 2 
3 


CMRI, sec cccccccse 

Ee 3 
heading foremen...... 2 
ED. sens cde caes<< 2 
drillers’ helpers ...... 2 
SRD GHIMOTS 6 occcccives 1 
BI. 6 06 adn e6s Kose 2 
Re 2 
powderman .......... 2 
NOE sce wsciness 3 
ME, bbe sctne coves 3 
SL S006 w60-0 200 3 
oo eee ee 3 
GUEMIRERD ccccccvescee 3 
GEO's cows cccesse 3 
PEE. Siu a ek cee t0'e aes 3 
I Wividinc d00's oeeewne 2 


1 (serves 2 shifts) | 
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FIG. 5. VIEW DOWN ONE OF THE PERMANENT SHAFTS OF THE WALLKILL SIPHON 
NEL, CATSKILL AQUEDUCT DURING CONSTRUGTION. 
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eeneral method of tunnel excavation is the 
ading and bench method, about 5 cu. yds. 
being taken out in the heading and about 
yds. in the bench, with about % cu. yd. 
nming still to be done in the lower half of 
innel. The heading is usually carried about 
ahead of.the bench. 
ing is carried on at both heading and bench 
two S8-hr. shifts, with 4-hr. interval be- 
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Longitudinal Section. 


oss Section. 


DRILLING AND BLASTING DATA 


Advance Heading, 6.5 ft. per round; 
" Bench 6.0 ft. per round. Excavation, 
Heading 5.0 cu yds. per lin. ft.; 
Bench 3.5 cu. yds. per lin. ft.) 


-~Method 1.——Method 2.- 





! sc so 
5 > S 
ages 5 £3 =8 0 
Ft. of Hole. & 2 58 5 &B8 5§ 5 
, ae) = ue ao Be 
7 Heading ..189 29.1 5.8 174 26.8 5.4 
i Bench . 38 6.3 1.8 33 5.5 6 
; $5.4 4.2 32.3 3.8 
! Pounds Dynamite. ‘ 2 
4 Heading ...150 23.1 4.6 140 21.5 4.3 
a +ional Bench . 30 «5.0 1.4 30 5.0 1.4 
Section , 
Plan. 28.1* 3.3 26.5° 3.1 


rimming in lower half will increase these quantities 
‘TE: One bench round shot with cut; extra bench rounds 
shot separately before blasting heading. 
part of the tunnel a modified arrangement of holes, 
Method 2, was used, with 22 holes instead of 24 in the 
ng and 4 holes instead of 6 in the bench. 
Loading of Holes, 60% Forcite, 0.8-lb. per stick. Cut, 10 
1@ sticks each; other heading holes, 4 to 8 sticks each; 
holes, 3 to 12 sticks each. Method 1: Total Heading, 
200 sticks. Total Bench, 35 to 45 sticks. Method 
Total Heading, 160 to 190 sticks. Total Bench, 30 to 


4) sticks. 


Fig. 6. Arrangement of 


Wallkill Siphon Tunnel: 
Drill-Holes. 


tween drilling shifts for mucking out the heading 
sufficiently to set up the columns. Mucking is 
done by three gangs of eight hours each, repre- 
senting about 19 hours actual mucking on account 
‘time lost by shooting, etc. The full force ata 
two heading shift under normal conditions is as 
given by the table [on the preceding page]. 
DRILLING METHOD AND DETAILS.—Two 
ethods of drilling were used; Method 1 (Fig. 6), 
with 24 holes in the heading and 6 on the bench, 
and Method 2 with 22 holes in the heading and 
ton the bench. Method 1 resulted in slightly 
hetter breakage on account of the extra holes. 
In both methods six drills were used, four on col- 
umns in the heading and two on tripods on the 
bench. The columns were set up about 3% ft. 
either side of the tunnel center line and about as 
far from the face of the heading. The top dry 
holes and breaking-down holes were drilled with 
the top machines between the columns, all other 
holes with machines outside of the columns. 
Blaek Diamond octagonal 1%4-in. and 1%-in. 
irill-steel was used, in lengths increasing by 2 ft. 
ip to 10 ft. for the cut and to 8 ft. for the side 
unds. The gage was reduced from 2% ins. on 
tarter to 1% ins. on the 10-ft. lengths. The 
depths actually drilled per round and per yard of 
excavation are given in the tables attached to 
Fig. 6. The advance per round averaged under 
rmal conditions 6.5 ft. for the heading and 6 
for the bench, two extra rounds being shot off 
he bench during the week. 
Although more than half of the tunnel cross- 
tion is shot with the heading, only about the 
gth of the columns (7% ft.) Is mucked below 
e C-line for setting up, about 1% ft. more be- 
mucked out later. 
The drilling shift of eight hceurs is occupied 
out as follows: 
Hrs. Mins. 


ing up columns and drills......... ae: oe 45 
‘ually drilling ........ sbdseccesbecevess © 30 
king down columns and drills....... swe ke 15 
RG. Xda cee Nade a TAeens DAR AAeeecchten: 2 30 
MING | cb ecncccabearcs Lsetpahancaer ts lan 45 
eA i ee eee Sepea =e 15 
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The time given above as expended in actually 
drilling would apply only under normal conditions 
of rock and air. When the ground is particularly 
hard or blocky, as is often the case when there 
is a large proportion of sandstone, the time of 
drilling runs as high as 
15 or 20 hours, requiring 
at times as much as 
twenty hours on one hole. 
The total length drilled 
per shift as given in the 
table (Fig. 6) is 189 ft. 
or 10.5 ft. per drill per 
hour including changes 
of steel. Time to drill a 
Y-ft. cut hole is 50 to 
55 mins. The speed of 
drilling while actually 
hitting the rock is of 
course much higher, being 
for the normal ground 4 





























round of bench is to be shot Otherwise a round 
of bench is shot first and the cut is shot with the 
last bench round 

The bench holes are wired in series with leads 
from the main heading wires It is frequently 





mins. per ft. for dry Shaft 5-N. Heading Se & Ved 
a a ee pete FIG. 7. AVERAGE CROSS-SECTIONS OF ACTUAL EXCAVATION, HEAD 

’ INGS 5N. AND 6, WALLKILL SIPHON TUNNEL 
per ft. for down holes. 

In the average ground the wear on the steel is necessary to reload and shoot the six oles of 
not severe. Ordinarily four sets of steel 2 ft. to the center cut twice or more to pull to the bot 
10 ft. are used to drill a heading with but a single tom. After this the six (or eight) relief and 
sharpening. When in sandstone, however, three breaking-down holes are shot together and lastly 
or four sharpenings may be necessary The con- the ten top dry holes and rib holes finish up t! 


sumption of steel is 0.14 lb. per cu. yd. excavated. 
LOADING AND SHOOTING 
ishes its 


As each drill fin 


regular holes, the driller and helper 
take it and the column arm down and out of the 
heading, so that when the last drill finishes its 
last hole, little time is lost in taking down and 
removing columns. Drills and columns are re- 
100 ft. back of bench to protect 
them from fiying muck and lights, runways, air 
line, ete., are removed. All holes are cleaned 
by blowing them out with compressed air. Then 
they are loaded with 60% Forcite, 0.8 lb. per stick 


The number of sticks per hole is given 


moved to about 


below 























Fig. 6. Victor electric 
fuses are used, inserted 
in one stick with one or 
two sticks placed on 
top. Firing is done with 
the lighting circuit of 
220 ~=volts alternating 
current. Shoot wires are 
strung on the opposite 
side of the tunnel from 
lighting wires; the con- 
nection and firing switch 
are 400 or 500 ft. back 
from the heading. 

The cut, comprising six 
holes wired in series, is 
shot first, together with 
the bench, if but one 


section. 


The amount of powder per round and per yard 


of excavation is given in connection with Fig. 6, 
Separately for heading and bench As consider 

able trimming is necessary in the wer salf of the 
tunnels, more powder will be used, but this will 
probably not increase the amount per yard of 


excavation 

SPECIAL METHOD OF DRILLING rt 
above general method of tunnel excavating was de 
parted from in Tunnel 3 North during the month 
of September, 1910, in an attempt for high prog 


ress which resulted in breaking the American 
record for driving hard-rock tunnels of large size 

During September, 12- 
ft steel was used in 
drilling the cut holes 
and 10 ft. in the side 
round holes 


average 


resulting 
in an advance 
ot 8.7 ft. per round o1 
v2d ft. for the month 
drill the 


length of 


In order to 
additional 


holes in an S-hr. shift 
two drillers and _ their 
helpers came on _ four 
hours before the regu- 


lar drilling shift, muck 
ed back the heading 
and set up columns 
and drills for the drill- 


ing shift 










FIGS. 8 AND 9. TWO VIEWS IN THE WALLKILL SIPHON TUNNEL 


DURING CONSTRUCTION. 
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MUCKING.—The muck is usually shot fine, al- 
most entirely shovel muck. No block shooting 
has been necessary. 

Considerable use has been made of steel plates 
for shooting muck on in the heading; these greatly 
facilitated mucking. The bench is usually shot 
against a pile of muck which prevents muck scat- 
tering along the floor of the tunnel. 

The bench muck is shoveled directly into cars 
which are hauled close up 
to the muck pile on two 
tracks. The heading muck 
is wheeled in barrows 
along the top of the bench 
and out over the muck 
cars on runways support- 
ed on rails or pipe wedged 
across the horizontal axis 
of the tunnel. A belt 
conveyor was tried in one 
tunnel for a short time, 
but was discarded as im- 
practicable. 

The mucking gang 
of twenty men is di- 
vided into 11 shovelers, 
4 pickmen and 5 wheel- 
ers. About two pick- 
men and three shovel- 
ers at the face of the 
bench muck shovel di- 
rectly into the cars; the 
rest, scattered along 
the top of the bench 
and muck pile (which 
at times extends 30 
or 40 ft. from _ the ° 
bench), handle the 


“ (ore 


VA WrEL LC/VLSY 


> 


INT 


LLVIGTH OF 
PNET 
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this work can be done more economically after the 
expensive drilling organization is dispensed with. 
Fig. 7 shows a composite section of Tunnel 5 N., 
which represents about the average for all tunnels 
and one of Tunnel 6, which has been excavated 
closest to line, and with least trimming to be 
done later. 

A study of the excavated section of tunnels from 
Shafts 4, 5 and 6 indicates saving in tunnel ex- 


Vary. Fee. Siar Are Sher Wwre dtr fWE SEPT 


heading muck. Theaver- FIG. 10. PROGRESS DIAGRAM FOR THE HEADINGS OF THE WALL- 


age number of cars 
mucked by a gang per 
shift is 37, a car containing about one yard solid 
or 1% cu. yds. loose (the solid rock increases 67% 
in spoil). The amount of muck varies with the 
three gangs on account of the different amount 
of time lost from shooting; and the amount per 
man becomes less as progress in driving increases 
and the size of mucking gangs is increased. This 
is illustrated in the following table, where the 
first line represents conditions of normal progress, 
with small gangs, while the second line refers to 
high rate of progress, with large gangs. 

CUBIC YARDS SOLID REMOVED PER MUCKER, 

SHAFT 5. 

a Progress ss atid aces 

a a 8-4 4-12 Average. 


July 31 182.5 1.62 1.73 2.03 . 
Sept 4 199. 1.31 1.52 1.94 1.63 


The time between the last. shot and the next 
car of muck from the shaft is usually about one 
hour. In each 24 hrs. about five hours are lost 
from mucking, distributed as follows: 

Taking down runways........ 25 mins. 


Shooting 60 mins. 
Replacing runways 35 mins. 


2 hrs. x 2 shifts 4 hrs. 

20 mins. x 3 shifts 1 hr. 
5 hrs. 

As already stated hauling has been done by 
mules and trolley, the latter in tunnels from 
Shaft 4 and on the dump at Shafts 2 and 5. At 
Shaft 4 a mule pulled the muck cars out on to the 
single track and to a siding a few hundred feet 
from the bench, where the electric locomotive 
coupled on to three or four cars and hauled them 
to the shaft. One locomotive served both tunnels. 
At all other shafts mules haul the cars to the 
shaft in the level tunnel and they are braked 
down the 2% grade in the other, the mules follow- 
ing to haul an empty back. Up to lengths of 
1,000 ft., one mule is used in each tunnel. Be- 
yond that two mules are necessary, with a turn- 
out for passing. On the dumps, one mule on a 
shift hauls all the muck. 

SECTION EXCAVATED.—All tunnels have 
been excavated very well to line in the upper half 
of the section. There is no trimming left, nor 
have there been any considerable stretches of 
section much in excess. In the lower half of the 
tunnel, however, there is considerable trimming 
left to be done later, the contractor believing that 


Lunch period 


KILL SIPHON TUNNEL. 


cavation, etc., due to careful methods on the part 
of the contractor as follows: 


of the Wallkill Siphon will be completea 
December, making 4.4 miles of tunne!} « 
in less than one year. 


Corrosion of Artesian Well Casing 
A i oe 
By C. 0. BURGE,* M. Inst. C. E. 

The great artesian basin of Australia 
second in extent of area to that of Dak 
occupies large parts of the inland portion 
states of Queensland, New South Wa 
South Australia, amounting to about 
square miles in all. A comparatively sma 
of this, however, has been penetrated by 
the balance being in practically uninhabit 
unexplored country. Over 1,400 wells hay 
sunk, of varying depths, the maximum 
5,045 ft. Most of these wells have been y 
copiously for many years. However, the: 
been a falling off recently in some in New 
Wales, and anxiety has been evinced with 
to the corrosion of the mild steel casing 
district, to which fact, as causing leakag« 
of the farmers attribute the reduction 
yield. It is doubtful, however, if the dim 
flow is altogether due to this cause, as the 
bores are all near the intake beds, and ; 
experiences of failure from this cause in Q 
land seem to support this view. Silting 
bore-hole might also be a contributing caus 
consequence of complaints, inquiries hav: 
set on foot by the state. The governme: 
ordered from Great Britain, 5,000 ft. of wr 
iron casing for its own wells, and has off: 
supply some of this to owners of proposed priy: 
bores at cost price, so as to eliminate as far ; 
possible any loss of water which might be due to 
the deterioration of the casing. An investigation 
was originally made by Mr. W. M. Hamlet, gov- 
ernment analyst, in 1901, and after analyses and 
tests had been recently made at Sydney Univer- 


TUNNEL BREAKAGE. 
(Cubic yards per lineal foot of tunnel.) 


Excavation above muck floor 
*Unexcavated between B-line and C-line 
*Excavation outside of B-line 

*Net saving in excavation inside of B-line 


Excavation outside of C-line 
Per cent. of area of C-line 
Trimming inside of C-line 
Per cent. of area of C-line 
Muck floor to C-line 


*For upper half of tunnel only; other quantities are. fi 


PROGRESS.—The speed of the work on the 
Wallkill Tunnel has been exceptionally rapid and 
consistent. This is best seen in Fig. 10. Ex- 
cepting for the tunnels from Shaft 2, where in the 
early months another type of drill and method 
of work was being experimented with, unsuccess- 
fully, and in Tunnel 4 South, where exceptionally 
hard ground and scarcity of labor on account of 
wet roof interfered with progress, the pace has 
been very uniform and steady in all tunnels. The 
following table gives average and maximum 
weekly and monthly progress in all tunnels, 


TABLE OF AVERAGE AND MAXIMUM 
After installation of permanent 
hoisting plant: 
Shaft 1+ -—Shaft 2—, 
South. North. South. 
Average monthly 2. 257.5 
Average weekly z 59.0 
Eliminating first two weeks for 
securing organization : 
Average monthly... ... 825.4 274.8 


Average daily... ave E .0 
Maximum monthly wetnse fi 


uth 

247.0 

56.6 

262.9 

Average weekly. ... a J 62.8 60.1 
9 8.6 

Maximum weekly th 


which as a record of uniformly rapid progress 
stands foremost in America: 

The run of 523 ft. of tunnel excavated in Tun- 
nel 3 north during September is claimed as the 
American record for excavation of hard-rock 
tunnels of this size. 

As already stated, the Wallkill Tunnel is being 
constructed by the Degnon Contracting Co., of 
New York City, Mr. H. C. Sandford, Chief Engi- 
neer, Mr. E. A. Herrick, General Superintendent. 

Barring accident, the excavation of all tunnels 


-—-—Shaft 5—--—, Shaft 6 
North. 
7.52 
0.33 
0.01 


SNISVOSS 
SRBEREE 
SHYSSSOMSSSY 
Qi mie ae 


floor. 


gured above 


sity, the Under Secretary for Public Works ex- 
plained to the water users that the deterioration 
was due to voltaic action caused by the presence 
of certain impurities in the steel which were 
considered to be necessary to its manufacture. 
He went on to point out that the question of 
producing a non-corrosive material at commer- 
cial prices had been an object of investigation 
for the past fifty years, but hitherto without 
much success. It had, however, recently come 
to the knowledge of the department that a ma- 
terial was being produced in the United States 


PROGRESS IN EXCAVATION. 


-—-Shaft 3-—, —-Shaft 4-—-, —Shaft 5— Shafts 
North. South. North. Sou North. South. Nort! 
343.4 325.4 3 270.6 351.1 340.5 3269 
79.2 75.1 ; 62.3 80.4 74.8 


356.2 3423 4 3683 6 334.2 
81.6 783 ; : 84.3 : 76.7 

523" grie 379 «= 368 ba ; 367 r 

132 98 403” 93 


which might meet requirements in this resi 


Approval has been given, therefore, for the pur 
chase of a trial lot. 
re _ 

REFRIGERATOR BARGES have been put into « 
in New York Harbor by the Pennsylvania R. R. fo 
handling of dressed meats, provisions and other pers 
freight. The situation at New York is unlike tb 
other Atlantic Ports in that there are no rail conne 
at steamship piers, so that. freight must be deliver 
floats. 


*24 Park Road, Chigwiek, London W., England. 
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gulation of Telephone Rates and 
-s Service in Massachusetts. 


Preliminary Studies. 
Massachusetts Highway Commission, on 
h is imposed by law the duty of supervising 
none service and rates in the state, early in 


. retained Prof. D. C. Jackson, of D. C. & 
B. Jackson, Engineering Experts, to advise 
ertain problems which were encountered in 
early survey of the field. Three specific ques- 
ns were asked by the Highway Commission 
blazing the way for the revision just made. 
ese questions were: 


1 3 raisal of the plant of the New England 
De “Telegraph Co. necessary before _ satis- 
‘ory solution can be had of the general problem of 
ar should be the equitable rates for service of said 
pany throughout its Massachusetts territory, and, if 
“how should such inventory and appraisal be made and 
t would be the probable cost of the same? 
») Without prejudice to the general problem of what 
ald be the equitable rates for service of the New Eng- 
i Telephone & Telegraph Co. throughout its Massa- 


nu 


i 


isetts territory, and in the absence of a complete in- 
come and appraisal of the plant of said company, is it 
sible to reduce the toll rates now in force in the Bos- 
and Suburban division for toll business into and out 
‘m the so-called Metropolitan exchanges, and if such 
reduction may be so made upon what basis should it be 
sre vith the same premises as stated in Question 2, 
order to improve the quality of the service given by 
» New England Telephone & Telegraph Co., is it pos- 
ie. and is it advisable, to change at the present time 
multi-party lines in the Boston asd Suburban Divi- 
n to lines having not more than two subscribers there- 
with the so-called ‘‘divided ringing’ appliances? 


The reply to the first question was that a 
roperly planned and well executed inventory of 
he property of the New England Telephone & 
legraph Co. was necessary for any approach 
to the problem of equitable rates. This finding 
was based on the complexity of the telephone 
business, involved in the multitude of subscrib- 
er’s classes and in the different investment and 
operating charges which needed to be charged 
against the several classes. It was found that 
the company did not possess records of invest- 
ment, service-costs and traffic upon which 
equitable divisions of these charges could be 
made. The presumption then was that the 
rates in force were founded on individual judg- 
ment and business expediency with the best in- 
terests of the company and subscribers in mind. 
It was reported that the work of an ap- 
praisal could best be carried on by the tele- 
phone company in consultation with the engi- 
neers of the commission by whom the plans for 
the work should be approved and the results ver- 
ified. The total cost of the appraisal was esti- 
mated, from work done in Michigan, Wiscon- 
sin and Illinois, at from $50,000 to $60,000, of 
which expense $30,000 was held to be the bur- 
den on the Highway Commission. This covered 
the work of formulating comprehensive plans, 
supervising and verifying the work, placing 
values on the reported property and making the 
analysis of the accumulated data. 
in answer to the second question, it was re- 
ported expedient to make at once a preliminary 
reduction of toll charges between telephones in 
the Metropolitan district and those in the sub- 
urbs, within a radius of five miles from the ‘“‘tel- 
ephonic center of gravity” of the Metropolitan 
service, from 10 to 5 cts. This was recommended 
principally because at that time the charge of 
10 cts. was imposed alike on all subscribers 
within the limiting radii of 1% and 15% miles, 
and, secondarily, because even the meager data 
ivailable on the traffic and load factors seemed to 
ndicate that the old charges were excessive for 
ié nearest subscribers. 
The third question was answered negatively. 
‘t was found that the proposed change was very 
rable, but that the change was so intimately 
lated to the rate problem that it could not be 
ide On an equitable basis. Therefore, it was 
‘ommended that the desired change be deferred 
til an appraisal had been made and more cost 
1 traffic data had been accumulated. 
he appraisal was ordered by the commission; 
ds were provided and the suggestions of Prof. 
son were followed generally; the preliminary 
uction of toll rates to suburban exchanges 
put into effect; and the changes from multi- 
‘y operations were deferred. 





Appraisal of Plant. 

This appraisal was carried out by the telephone 
company, with its regular employees, along plans 
approved by the Highway Commission. The 
progress of the work was followed by Prof. Jack 
son as consulting engineer to the commission 
and the results were verified by him for the com- 
mission. The data gathered were reported to the 
commission in very great detail of course and, 
to present the main features, Table 1. to V. have 
been compiled from the summaries shown in 
Prof. Jackson’s preliminary report on the ap- 
praisal. These tables do not show, however, the 
apportionments of central-exchange property to 
different classes of subscribers, by which invest- 
ment, maintenance and depreciation charges are 
equitably distributed. These separations, as 
noted later, were not possible at the time of the 
appraisal, because of lack of data. 

The value for any kind of property in Table 
II. includes the values of all the collateral prop- 
erty that can appropriately be put under the 
main division. Thus the first item, “substation 
equipment,” embraces the cost, including instal- 
lation, of instruments and fittings on the subscri- 
bers’ premises. The item “poles and fittings’’ in- 
cludes cross-arms, pins and hardware, set in 
place to receive insulators. The insulators them- 


selves are grouped with “wires on poles.” The 
figure for “aerial cables” includes the cost of 
splices, messenger cables and hangers, pole 


clamps, and cable-terminal boxes. 

Table IV. shows that the value of the plant 
of the New England Telephone & Telegraph Co., 
is 16.3% greater than the capitalization, using 
the latter term broadly. This is reported to arise 


TABLE I.—INVENTORY OF THE PLANT OF THE NEW 


ENGLAND TELEPHONE & TELEGRAPH CO., IN 
MASSACHUSETTS. 
Number of buildings owned by the company.... 53 
Parcels of land owned by company ............ 54 
Number of exchange central offices ........-. 247 
Number of operators’ positions at exchange 
I Go i tovceted. ake adnecehe casecoeee 2,367 
Length of pole lines (approximate), miles.... 7,754 
Length of underground conduits ioe iets cade 3,100,901 
PG i wcaes 587 
These comprise underground ducts ein Daakeowe 14,370,649 
miles ..... 2,72 
Number of manholes in underground conduits .. 11,217 
Aggregate length of pole lines and conduits, 
 _. MELEE ee SWEeGbbd eR ERAL EEOC ee: 8,341 
Length of open wire on pile lines, miles ...... 67,599 
Length of aerial cable { feet.......cccccccccees 5,264, 160 
eee reer rer 997 
Length of conductors in aerial cables, miles.. 66,836 
Total length of overhead conductors, miles ... 134,435 
Length of underground cables { feet.......... 6,663,360 
miles . sae 1,262 
Length of submarine cables f feet............. 52,400 
REN cad cnantnd 10 
Length of conductors in underground and sub- 
STING CORI, DTN 6 occ cis cceesysceseeces 318,225 
Aggregate length of aerial, underground and 
submarine cables, milé€s .........cceeececees 2,269 
Aggregate length of telephone conductors in 
all cables and wires, miles ...........eeeeee% 452,660 
PO ON WU Sddcacdcdade cicucescdsaviens 310,138 
Number of subscribers’ telephones on Aug. 31, 
BOE 6c anda hee tuses Rds. dnkh dh dewe bonnes 199,382 


TABLE II.—VALUE OF PROPERTY OF THE NEW ENG- 
LAND TELEPHONE & TELEGRAPH CO., BELONG- 
ING TO BUSINESS WITHIN MASSACHUSETTS. 


eat i A, CEL CEE CC LT CCETE $3,217,240 


Drop wires leading to subscribers’ premises .. 668,315 
NE SO EE Wee dode-ud cams cateccencenduc’ 4,260,173 
Oe rrr eee 7,588,632 
Wires on poles ....... pee eOEAe bE Sea heaaae 2,724,017 
SE UE 60 0.0.0 6b 6600.05 0000.00 600406500e 0 1,465,213 
Underground and submarine cables .......... 4,718,066 
Switchboards ...... pigeredhanesewancaaenawe 4,094,067 
ee Me SEE och net cosntadcedntoccaats 453,078 
Land and buildings (land $470,000; bidgs 
FO ee ag ee era ere 2,344,469 
CUE DINU 6 on obit pede 56 ccteceanecuscce 1,040,000 
**Net current assets and cash on hand........ 1,560,000 
OOD 5 oe'5 5 60d ce yuh dnetcidcbeecvedws ace $34,133,270 





*Book value, from auditor. 
**Round figure representing average condition. 





TABLE III.—VALUE OF PROPERTY OF THE NEW 
ENGLAND TELEPHONE & TELEGRAPH CoO. BE- 
LONGING TO BUSINESS OUTSIDE OF MASSA- 


CHUSETTS. 
Apparatus and equipment................... $9,771,766 
Does GS PN ooh b5 6.005 6084 06 00K cdeeeced 210,783 
*Investment in other companies .............. 1,945,000 
**Net current assets and cash on hand...... 480,000 
I sa ntiae np Bah AA EES Cb od pede wknd $12,407,549 





*At cost value, from auditor. 
**Round figure representing average condition. 


from the practice of the 
of earnings, instead of 
engineering, conti 
sineers 


company in paying out 
capital, such expenses as 
nterest, et rhe en- 


ngencies 


supervising the appraisal have concluded 


from a study of the expenditures for current re 
pairs and reconstruction over the 


including states other than 


whole system 
Massachusetts, that 
» extensions of plant have been made out of 


innual receipts in guise of reconstruction work 


However well cared for the poles onduits, ca 
bles and wires may iltimately their furthe 
use is uneconomical or unsatisfactory vithout 
reconstruction and replacement A second cause 


of reconstruction expense lies in improvements 


in the telephonic art, and a third cause may be 
recognized in unexpected attacks of the elements, 
in fires, in municipal-improvement ordinances 
The aversge annual reconstruction rats n 

property used in Massachusetts business, is rec- 
ommended to be 7.3% of the value of plant, ex 
clusive of land, general supplies and working 
capital (see Table Il). This amounts to $2,240 
OOU per year on the existing plant in Massachu 


setts. A definite figure was arrived at by con 


sidering the company’s past experience, and by 


considering the cost, depreciation 
velopments, municipal demands and-disturban 
from the elements, for each kind of constru 


named in the appraisal, (Table ITI.) 


Wires used for toll purposes have been separ 
ated from those for loca service: the SUP! rts 
or enclosing conduits have been apportioned to 


toll or local-service 
number of respective 
exchange land, 


plant in proportion to the 
wires. The value of central 
buildings and equipment have 
been similarly 
cities and rural districts the differentiation be 


tween toll and local-service plant has been found 


also apportioned In the small 


clearly marked as each central exchange serves 
a fairly distinct community; in the Boston and 
Suburban District the differentiation was more 
difficult However, the trunks be 


tween the seven exchanges in the metropolitan 


connecting 


TABLE IV.—DIVISION OF PROPERTY VALUE OF THE 
NEW ENGLAND TELEPHONE & TELEGRAPH CO 
BETWEEN THAT BELONGING TO BUSINESS 
WITHIN MASSACHUSETTS AND THAT BELONG 
ING TO BUSINESS IN ADJOINING STATES, TO 
GETHER WITH THE TOTAL VALUE OF PROP 
ERTY. 

Value of property belonging to business within 

the Commonwealth of Massachusetts .. $34,133,270 
Value of property belonging to business in 
Commonwealths adjoining Massachusetts .. 12,407 549 
Value of entire property of the New England 
Telephone & Telegraph Co. inxcala an $46,540,819 
Total par value of the company’s outstanding 
stocks, bonds and notes, as given by the com- 

pany’s auditor, for Aug. 31, 1908 $38,939,850 


TABLE V.—DISTRIBUTION OF PROPERTY OF THE 
NEW ENGLAND TELEPHONE & TELEGRAPH CO., 
IN MASSACHUSETTS 

GENERAL DISTRIBUTION OF PROPERTY 

Local Plant: 
Metropolitan, Boston 
*Boston Suburbs , 
+Eleven cities of 50,000 : 
Small Cities, Rural Districts 


$4,463 845 
6,446,838 
6,872,411 


5,079,248 


PRUE 6 coca ae ae .. $22,885,082 
Tae BONE 6.60 avinee $0,641,913 
Working funds ....... ian es 1,500,000 
DISTRIBUTION OF TELEPHONES 
Metropolitan Boston 
i: ‘ben tanenon 
Private branch 
ID, cv idtae teh heckae dee 
Boston Suburbs (within Five-Mile 
BER “adevas iirkaees ‘ 
PET OOS BERR 6c cccccvwes 
Extension iedp Salata sates kadai irnk cid 
Boston Suburbs (beyond Five-Mile 
Main ahd ia dea celeae 
Pee WOON s agents cuca sc 
MOROONRIOR 2 scree se Je 
Eleven Large Cities ........ 
EE eb oniensen ss. 


ena 42,749 
. 20,201 
17,143 
5,405 


Radius) 34,888 


19,456 


56,729 


iakea wan 54,540 
ME a dn Gehededdageds <s.c6unee cet 
Private branch 
Extensions ........ 

+Total 

*Of this, $3,983,940 is within a radius of five miles of 
the ‘“‘telephonic center of gravity’’ of metropolitan dis- 
trict, and $2,462,898 is beyond. 

+Brockton, Cambridge, Fall River, Horyoke, Lawrence 

Lowell, Lynn, New Bedford, Somerville, Springfield and 

Worcester ; it should be noted that the property in Cam- 

bridge and Somerville comes into the total for the subur- 

ban area and also for the eleven cities. ‘ 





199,382 
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district proper have been considered, in the sum- 
maries, as part of the local-service plant on ac- 
count of the close inter-relations of all sections 
served by these exchanges. In making the ap- 
praisal, nevertheless, the amount and value of 
these connecting trunks have been preserved to 
allow further study of this apportionment, should 
it be advisable. In the suburban district, all cir- 
cuits between central exchanges have been con- 
sidered as for toll service, but the investment in 
trunking plant, as shown later, was apportioned 
to toll and local-service plant. 

By this appraisal it was found that the amount 
and distribution of the company’s property in the 
State and the separation in to local and toll-line 
plant had been secured as a foundation on which 
the study of rates in all parts of the state might 
bé made. Full traffic data and information was 
still found lacking concerning the company’s ex- 
penditures for operating and repairs; it was rec- 
ommended by Prof. Jackson in 1909 that a sys- 
tem of analytical records should be devised to 
secure this data and to apportion the expendi- 
tures to local toll-line traffic. Also continuous 
records to keep the plant inventory up to date 
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THE BOSTON AND SUBURBAN DISTRICT OF 
TELEPHONE AND TELEGRAPH 
(Showing present central exchanges, proposed overlappin 
visions not coinciding with zones.) 
were advised. These records were preferably to 
be secured by co-operation between the telephone 
company’s experts and the consulting engineers 
and accountants of the commission. 
To carry out the proposed work, following with 
a careful study leading to the adjustment of sub- 
scribers’ classes and rates on an equitable basis, 
it was estimated that $35,000 would be required. 
The time needed was not less than a year. 


Revision of Existing Rates. 

The work recommended as noted in the pre- 
ceding paragraph was carried out by Messrs. D. 
Cc. & Wm, B. Jackson for the Commission, at- 
tention being first given to rates for the Boston 
and Suburban District, so called. The first vis- 
ible result was a report transmitted to the com- 
mission on Feb. 14, 1910, which has been made 
publie recently, reviewing the present rates and 
their faults and presenting a scheme for group- 
ing the suburban subscr-bers into community 
zones and service classes therein with rates 
based on actual investment, depreciation and 
cost of operating. 

PRESENT RATES.—The Boston and Suburban 
District comprises the city of Boston and 50 cities 
and towns around it in an area of some 435 sq. 
mi, In the purely Metropolitan territory of about 
4 sq. mi., late in 1909 and a few months after 
the appraisal, there were, approximately, 48,800 
telephones of all kinds, only 22,000 of these, how- 
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ever, representing distinct subscribers, the others 
being extensions and private branch terminals. 
An idea of the relative proportions may be had 
from Table V. In the suburban district alone 
there were at this time 63,900 total telephones, 
representing, however, only 54,400 distinct sub- 
scribers. Five classes of rates are now  fur- 
nished in this district: (1) For telephones located 
anywhere in the Boston and Suburban District 
providing one and two-party line service to all 
parts of that district without extra charge; (2) 
a similar service but with measured service, a 
minimum charge, and a charge for messages 
above the minimum number; (3) for telephones 
located in the Suburban District and affording 
single and multi-party line service without extra 
charge only in that district, with an extra charge 
for service into the metropolitan area; (4) for 
party-line coin-box telephones in the metropoli- 
tan district, for which a charge of 5 cts. is made 
for messages to exchanges within five miles of 
the telephonic center of this district and from 
which a charge of 10 cts. is made for messages 
to outlying portions of the suburban district; (5) 
for party line coin-box telephones in the Su- 
burban District, from 
which a charge of 5 cts. 
is made to telephones in 
the same exchange and 
a 10-ct. charge is made 
for messages into other 
exchanges except within 
the five-mile radius of 
the center of the Metro- 
politan District, when the 
charge of 5 cts. is made. 
These rates are shown 
further in Table VI. 
In addition, the company 
has in force numerous 
miscellaneous rates cov- 
ering short-time con- 
tracts, telephones at long 
distances from the cen- 
trals, extensions, etc. 
This condition has arisen 
as the result of the con- 
solidation of the separate 
companies. 

FAULTS OF PRESENT 
RATES.— The develop- 
ment of telephone service 
in different parts of the 
territory shows wide dif- 
ferences, which are be- 
lieved to be greater than 
necessary and due to the 
THE NEW ENGLAND character of the_ rates 
Co. in effect. The Jackson 
g zones and political di- report noted hoids that 

the importance of good 
service for the small users has not been ade- 
quately recognized as affording stability to the 
telephone service throughout the d'strict. 

The average rates paid, per message, in vari- 
ous classes range from about 2 to 8 ects. The 
lower figure applies to the metropolitan single- 
party unlimited business lines and to the six- 
party unlimited suburban-residence service. The 
higher prices are found in the single-party and 
two-party measured-service suburban lines hav- 
ing various rates for metropolitan calls. The 
average charge per message for all classes of 
service, exclusive of inside calls in private branch 
service, is 3.46 cts. It is found that 73% of the 
first class of subscribers mentioned in the Met- 
ropolitan District, and 64% of the same class lo- 
cated in the Suburban District, are getting their 
service at a figure lower than the average price 
per message. While it is reported that the rates 
for this first class of subscribers may be fairly 
somewhat lower than the generai average, be- 
cause of shorter circuits and smaller investment 
per message, etc., yet it is certain that large 
users in many of the classes are obtaining their 
telephone service substantially at an expense to 
other users. 

REARRANGEMENT OF TERRITORY.—The 
idea of the rearrangement in brief is founded 
upon a combination of measured and flat-rate 
service in restricted zones, with toll charges for 
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messages crossing the borders of thes 
With such an arrangement subscribers 
atively similar wants may be natural] 
together so that it is possible to provid 
of service attractive to the greatest n 
the possible subscribers while eliminating 
portunity for individual subscribers 
their telephone service largely at the ex 
others. By thus grouping subscribers 
ilar wants into distinct classes, the burd 
pense for operating, maintenance, dep: 
and interest is best distributed. Both ; 
and flat rates are considered justifiabie 
zones so long as the classes of subscriber 
those having fairly similar wants. 

All of these zones are to be operated 
lapping, so that each suburban subscrib 
have service with all of his neighbors 
extra charge. Each free area in the suburb 
trict, according to the proposed plan, will st 
of the area included in the exchange dis: 

a subscriber originating the message 
with the area of the adjacent suburban ex 
districts. Each one of these districts con 
a fairly popular center surrounded by a 
comprising a more scattered population 
for instance a subscriber in the Belmo: 
(see accompanying figure) may call without 
charge any subscriber in the Lexington, 
ham, Watertown (Newton), Cambridge a \r 
lington zones. A toll charge has to be }: 
messages going beyond the overlapping dis 

The forty-four suburban zones are g¢ ped 
into four classes, designated as H, G, F, E 
The first grade, H, comprises those cent: X- 
changes having not less than 10,000 or mor. tha: 
25,000 main telephones; the second gra G 
comprises exchanges in general having 
5,000 and 10,000 main telephones; the third 
F, is formed of exchanges having between 2,514) 
and 5,000 main stations in service, whil: 
fourth grade, E, comprises zones having less thar 
2,500 main stations. It will be seen f1 
figure that there are as many overlapping zones 
as there are central exchanges, each centra I 
becoming the center of a zone. These zones ar 
considered sufficiently compact so that unlimited 
local-service rates may be equitably established 
while measured-rate and coin-box servic: es 
are made attractive. 

The combination of flat and measured rates 
within any single zone is possible because 
fairly homogeneous activities and popu 
within the zone, so that the difference b« 
the highest-paying (per message) and lowest 
paying flat-rate customers is comparatively small 
The inclusion of measured rates makes it po 
to reduce the price of service to the smal! 
to the smallest fair annual charge to cover in- 
terest, depreciation and maintenance. Ly su 
measured service in a zone system as proj sed 
the service throughout the metropolitan and 
suburban districts should be extended | 
small users who are unwilling to pay mu 
$20 per year, but who may be made pr 
cust»mers for the company if rates are adjusted 
on the proposed basis. The inclusion wo! h 
subscribers increases the value of the tele) 
service to the larger users. 

No overlap has been made for the metrop 
zone with its seven exchanges, as it is held 
geographically and commercially distinct. 

BASIS OF NEW RATES.—The proposed es 
are based on two main factors: (1) the a: | 
fixed. charges of providing for the subsc1 s' 
possible wants, investment back of this depe! 1g 
not only on the cost of the plant required to 
nect the subscribers to the exchanges, bu! 
on the amount of traffic which is handled r 
the subscribers’ lines, as it is evident that 
operator and her switchboard equipment 
handle the messages from a larger num! 
customers who call only at infrequent in 
than if these customers are all keeping 
telephones very busy; (2) the actual co 
message for furnishing the traffic. The 
ment required for each class of telephone * 
above was divided into two parts; one is 
pendent of the number of messages oris 
by the subscribers and may be determi! 
the apparatus whic: must be provided 
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nnections required by that class, which investment changes approximately according to quick service to eax 
e however, may be slow and _ unsatis- the ratio of the number of messages originated equitable schedul 
y whenever several subscribers desire ser- by the class, and includes the additional plant into account the 
-imultaneously; the other division of the required to enable the telephone company to give the peculiar servik 
SS _ ——— _ — — —_—— —— — _ — 
TABLE VI.—TELEPHONE RATES, PROPOSED AND IN EFFECT; BOSTON AND SUBURBAN DISTRI 
Messages included Additional Local 
: 2 ITAN DISTRICT. in Minimum Messages (eac h) 
\N METROPOL Annual Charge. —— Minimum Annual Charge 
Service. Zone of Service. ae FE All On Two Four 
Rates Two- 300 200 Others. party party party 
ar aes One-party. party. Cts. Cts. Cts % 
{ Unlimited... {Business ... Metropolitan .............. Unlimited weat® ax nae pes $125 On : 
| Residence... Metropolitan .............. Unlimited toes ae eu cabs S OO 66.00 
| § Business ... Metropolitan .............. 960 S40 oe 3 8.00 2.00 
ee tor Measured... | Residence... Metropolitan .............. S40 Bee 84a rad 3 42.00 36.00 
ropolitan dis- | { Business ... Metropolitan’ ............. ey iued— ese) athe Qeoee 60.008 36.00P 
. | Coin-box..../ Residence... Metropolitan’ ............. ete “ote as wee Pr niin 24k 
{ Receiving...{ Business ... Metropolitan .............. a wae ies wah aeae 36.00 
| ( Residence... Metropolitan .............. ood case er ace mo 36.00 
- | { Business.... Metropolitan .............. eee cece S 
{ Short-term..{ Residence... Metropolitan .............. was wk 5 
| | Receiving line Metropolitan .............. eve aan econ 
| § Business ... Metropolitan .............. oe oaes 1AM) 1) 
| Mileage..... | Residence... Metropolitan .............. died re a a he ‘aint 1.00 
Unlimited... { Business ... Metropolitan and Suburban. .Unlimited sana io wins pede 162.00 was 
| | Residence... Metropolitan and Suburban. .Unlimited ion wea tad note 116.00 90.00 
in effect for | § Business ... Metropolitan and Suburban. . 600 500 5 8 3 60.00 45.00 
ropolitan and Measured... | Residence... Metropolitan and Suburban. . 600 500 5 3 3 60.00 15.00 
t urban dis- | § Business ... Metropolitan and Suburban’. ‘ 36.00 
t. Coin-box..../ Residence... Metropolitan and Suburban’. e =e 30.002 
Receiving...}| Business ... Metropolitan and Suburban. . ° 36.00 
| (| Residence... Metropolitan and Suburban. . ath nek eee ote i euta 36.00 
| { Business.... Metropolitan and Suburban.. ane soeuy  9xs hear. shoe 54.00 x% 
{ Short-term..{ Residence... Metropolitan and Suburban. . cnn cnn ees ane setae 38.67 24.00 
| Receiving line Metropolitan and Suburban. . aad wave wa. ca ase ious 18.00 sta 
j Business ... Metropolitan and Suburban.. aes sVée- moe one anes 2.50 1.1) ™) 
Mileage...../ Residence.. Metropolitan and Suburban. . ani ates ees eae ee ae 2.50 1.00 MO 


iUnder existing rates 5 cts. pays for one message to any exchange within 5 miles of the Metropolitan centre Under 


thin S miles. 
2Monthly guarantee of 1/12 this figure. 
Over 200 on two-party line at 3 cts. Also no free extension bell on two-party lines. 
‘No free extension bell on two-party line. 
‘Three months’ service at existing proportions; each additional month at 1/9 difference between annual and three 
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BOSTON SUBURBAN DISTRICT. annual local mes- 
charge. sages (each). Minimum 
cicotdateal aN 8 Resins ae eile 
l- 2- 3- All 
par-par-par- oth- One- Two- T 
Rates. Service. Zone of Service. ty. ty. ty., 300. 200. ers. party party. | 
< ; Cfs. Cts. Cts. 
NC Ee ee ee oe tee ae 
PIDREGEL ca Wekicadednienvaas Ree Cee Tene .Oe0, o8e) coe a eee 
ENON cxadkéaddanessadeas Sau wek? sceleadvens xan “Ee ae 
Proposed rates for local cepa et ee Ore arn ede nee SSSR ia techies a 
service in zones. Unlimited ..ccccccccces PRA . oo cove dakdeeed esos eee Sa Se Oa 
BF ie ree ee ite gan <te- oar te a ee 
eo ae eae db geaar Eek «te sos, wad ae ae 
I AEE saci ccesakedevs ded Nee ide eee See ‘Slee oA, a | Ce 
gS eee rere rr 720 60O 2 36.00 30.00 
ll errr ere ee eae a * ee 
CAI” a's bana ca dancucadee 780 600 3 39.00 30.00 
Proposed rates for local | oo Se ee 780... 3 39.00 .... 
service in the zones. {Measured .......++--++++4 ean OE Ferre re 840 660 3 42.00 35.00 
ONES OE 6 Ci acccnsewctudeews S40 480 3 42.00 24.00 
ON WEE cee iet edad ceetunss WwOO 720 2 45.00 9 36.00 
| CROCE kvacacdccceceodseeee TM ak checks 3 45.00 24.00 
CRONE Sacteen seen ceeen een dia dae keh) dee uae aoe Gee 
LENT, Oc adeuden damaneke ny ‘ia mek eee eed eee eae lgeaka 
Pa 20 Lae he eae Pat eae deltaic lads ga, 
Proposed rates for local | PC 220 ccs ii chauteaekde> acat ens eae cut ane eer nos 
ervice in zones. SCPE v.06 occh eeuwaee Pet oc. cnacsaudebeews ioe, (bart ame > aaa bane? cele / ee 
PONE 2.40 5k cease inasions wewiede sda me cake ac 
DRS TT asc os pene Gaadieweas eel uae Eee hee dee cee ee 
DCR MD aéinvsarsdcockeebadee aaa te tee Mees tee aes 
Receiving ....... énin cee | Dees aes neers Sod deme tial alle Mae - aon A ae 
| Residence. . owed mae (Sgt sae wee eases wee 
gg te oe eee eek ee ee er ee Ronee eal ad 
Short-terM +. .ccecessecet Se oe |g. Sie PE Ao Oeil ies” Sa ee ee eS 
Proposed rates for local | | Recvg line.. 
service in zones. 
From central Bustness...B, FF, G oF. Boiss ce ks aaa! Re af. ahk wed, ome eek 2.0) 1.1K) 
office | Sasttenes. oe We OB GP Bis cinvs ce er ori ee ee 2.50 1.4) 
Mileage? 
san arbitrary { Business...E, F, G or H........ Swi) eae oO eed Gud? ean 5.00" 2.00 
center® ..... | Residence..E, F, G or H........ gait rw aoc: and cakie led 5.008 2 OOF 
Rates in effect for Sub- { Business... Metrop’Itn & Suburban ... ... ... ... ... «.-. 162.00 90.00 
irban service only, or) Unlimited ............. Residence... Metrop'Itn & Suburban ... ... ... ... «.. «-- 116.00 ..... 
r Metropolitan and ' Business...Suburban ........... a0) witless “tt tovaae Cae ee 
iburban service. | Residence... Suburban ........... Ak ae C0 4am ae eco ee $2.00) 
Rates in effect for Sub- { - ° Business... Metrop'ltn & Suburban 600 500 5 3 60.00 $5.40) 
an service only, or} Measured ..... an wees e’ Residence. .Metrop'Itn & Suburban (00 SOO ... ° 3 60.00 $5.00 
) Metropolitan and Business... SUDUFDAR .occscccccs HO 600 60 3 48.00 36.00 
yurban service. | Residence.. Suburban ........... 600 GOO 610 3 48.00 36.00 
8 in effect....cceee COIM-DOX 2... cccecrecees § Business... Metrop'Itn & Suburban ... ... 2... 265 eee ee. WOO 
( Residence. . Metrop’Itn & Suburban ... ... 1.2 cee see cue seees 
{ Business... aeve eee S<e scl (oan. ee wee Bee Oe “iweads 
F hicctietang pda cobee. hi ada: { POO. chee ose, beh Glew. vem Bed wee ése, OD “ener 
f Business... Metrop’itn & Suburban .... ... 1... «se coe «oe F400 ..... 
: eeeeeemee, . meeerem mm & BURGE ons nck sad dee wee hen SRS .ccce es 
es in effect for Sub-| Short-term ..:......... ‘ Business...Suburban ........... tis, ae eee Wee wale eee ae aaa 
san service only, or | Residence..Suburban ........... eee eee com vee cee coe See” 18.00 
r Metropolitan and | | Reevg line.. séae een ad be, BOW Ne le, 40a aes) ES le maee 
iburban service. | 
{From central f Business... su er 2.508 1.0e 
| office ....... | Residence.. 2.506 1.00" 
ymenger 
From arbitrary § Business... ‘Raa vane kts ea Ca keldeeks 5.00 2.008 
l L center® ...... | Residence. . ieee aoe tke Ge kutee sek: nae, Oe ae 


Obsolete service which a few subscribers retain. 
“Under existing rates, 5 cts. pays for a message within-the originating exchange and 10 cts. for one into another 


hange within 8 miles of the originating exchange. 

For public pay-station service: deposits for toll calls pay on the guarantee. 

‘Short-term service; number of parties not limited except on one-party service. 

Arbitrary centers have been established only in a limited number of cases in large territory. 


suburban 


Short-term service; limit of free mileage, one mile. Mileage charge for three months’ service figured at 14 annual rate 


Mileage charge is for each % mile or fraction thereof added to the limiting radius. 
“Guarantees include al! receipts for Service in whele Metropolitan and Suburban Districts. 
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classes and to handle the amount of traffic 
originated by the class. The first part of the 
investment, which may be called the “readiness- 
to-serve’” part, includes the subscribers’ lines 
and instruments and a small portion of the 
switchboards with proper parts of real estate 
and tributary property. The second part of the 
investment may be called the ‘service-rendered”’ 
charge; this particularly includes a large part 
of the investment in switchboards and auxili- 
aries, including their proper parts of real estate 
and tributary property and the connecting trunk 
service equipment. 

The property required for each class of service 
must be maintained in order day by day, and 
must be placed as it depreciates. The charges for 
this should be apportioned to the subscribers in 
proportions depending (1) on their numbers, (2) 
on the character of the plant required by the 
several classes and (3) on the amounts of traffic 
in the subscribers’ respective class. That is, one 
part of the maintenance charge is due to the 
mere fact of taking telephone service and re- 
quiring certain essential equipment, and the 
other is effected by the kind of line he subscribes 
for and the extent of his use of it. The company 
should obtain from each subscriber an annual 
sum depending upon the character of his line, 
even though he should not originate a single 
message, and additional sums for investment, 
maintenance and operation, depending upon the 
average amounts of the traffic of -the different 
classes of subscribers. 

In the Jackson report the minimum annual 
sum that the telephone company must now re- 
ceive to meet interest and expenses entailed by 
the “readiness-to-serve’” and the ‘“service-ren- 
dered” investment is $20 for the average sub- 
scriber to a four-party coin-box telephone; $39 
for the subscriber to a single-party measured 


rate business telephone, and $86 for the average 
subscriber to a single-party flat-rate business 
telephone. The difference between the last two 


figures is caused by the great increase in the 
“service-rendered” charge. These figures were 
obtained from the valuation of the company’s 
property before noted and from the supplemental 
study of the company subscribers’ traffic records 
and currént-expense accounts. These figures are 
reported to be reasonably correct estimates only, 
since the existing accounting system of the com- 
pany does not furnish the information required 
to make exact computations. 

The additional costs of actually handling the 
traffic, day by day, have been considered, in the 
Jackson report, as uniformly apportioned between 
the messages in all zones. It is noted that this 
is not entirely exact as some messages require 
more operating force than others; for instance, 
a message between two subscribers whose tele- 
phones are connected to different central ex- 
changes in the same zone. 

The detailed arrangement of rates follows the 
classification of the subscribers. For instance, 
the subscriber on a single-party, measured-rate 
line, using it only four or five times a day, may 
be grouped at one central exchange panel with 
a hundred others of his class, and all their 
service may be cared for by a single operator 
even at the busiest part of the day. The flat- 
rate subscriber, making 40 or 50 calls per day, 
causes a demand on the operator’s service which 
is so great that, in the busy hours of the day, 
one operator can take care of only a few such 
subscribers. Here it is evident that subscribers 
who originate many messages during a particular 
hour only, may be less economically served than 
subscribers whose service is uniformly distributed. 

PROPOSED ' RATES.—In the metropolitan 
zone, comprising all the metropolitan exchanges, 
three flat rates for unlimited local service are 
proposed; a single-party rate business rate of 
$125; a single-party residence rate of $75; and 
a two-party residence rate of $66 per year. The 
prices for measured service in this zone are 
based on making 5 ets. the maximum charge for 
any local message, provided that the user chooses 
the. proper class of service so that his annual 
use does not fall below a reasonable minimum 
number of messages A proposed price for mes- 
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Sages in excess of the guaranteed minimum is 
placed at 3 cts. These measured-service rates 
are: Single-party business service, 960 messages 
for $48; single-party residence service, 480 mes- 
sages for $42; two-party business service, 840 
messages for $42; two-party residence service, 
720 messages for $36. Coin-box rates for this 
zone are 5 cts. per message with $5 per month 
guaranteed for one-party lines, and $3 per month 
for four-party lines. All these are given in de- 
tail in Table VI. 

The rates for the suburban zones are graduated 
according to the classes of zones previously 
noted. The proposed new single-party business 
line flat rates in these zones are $48, $54, $60 
or $69 per year, depending upon the class of the 
zone. The lowest single-party flat-rate residence 
lines will cost $30, $33, $36 or $39. The pro- 
posed measured rates are based on 5 cts. per 
message up to a fixed minimum per year and 3 
cts. per message in excess of the guarantee. The 
highest figure presented in the proposed rates in 
these suburban zones is 900 messages for $45, 
which is the single-party business rate. Two- 
party, measured-rate, residence telephones are 
provided in zones of the highest grade at $24 
minimum charge (5 cts. per message for the first 


480 messages) and 3 cts. for additional mes- - 


sages. Coin-box service is provided on four- 
party lines at one rate in all grades of suburban 
zones. This seems reasonable as it has been 
held impracticable to divide the nickel. The 
guarantees are made as $2.50 per month for 
business service and $1.75 per month for resi- 
dence service. All these charges may be studied 
in detail in Table VI. In that table, the pro- 
posed and existing main-telephone rates are 
tabulated for comparison. These rates apply 
only when pole-line or conduit facilities are 
available, and for contracts of one year dura- 
tion. The metropolitan rates are for service 
within one mile of the central exchange in the 
case of business subscribers and within two miles 
for residence telephones. The suburban rates 
are for service within two miles of the central 
exchange or one mile from an arbitrary center in 
extended territory. Mileage charge per 4 mile is 
added beyond these limits. In measured service 
rates, each connection of five minutes’ duration, 
or fraction thereof, counts as one call. A receiv- 
ing telephone will not be installed unless the 
subscriber has a regular instrument and the ex- 
tension-set rate is according to the service. The 
short-term service rates are for three months or 
less for regular instruments and five months or 
less for extension sets; additional time at pro- 
portional rates until total charge equals annual 
rate. 

The proposed toll-line rates for messages 
originating in one zone and going into another, 
beyond the overlap, are 5 cts., when the receiv- 
ing central office is within 8* miles of the origi- 
nating central office. An additional 5 cts. is 
charged for each addition of 8* miles or frac- 
tion thereof to the radius. It has been found 
that, of all the messages originating in the 
suburban exchanges only 14% are suburban inter- 
zone messages, 20% go into the metropolitan zone 
and 60% are strictly local. Some 72% of the 
messages originating within the metropolitan 
zone are local and the most of the remaining end 
within the 8*-mile radius. 


The reasonableness of the proposed rates is 
checked in the Jackson report by analyzing to 
see how they may secure, from the average sub- 
scriber in each class of customers, the proper 
annual operating cost, maintenance and depreci- 
ation determined for that class and also a pro- 
portion of the reasonable return on the invest- 
ment. As the requirements of Boston and its 
suburbs impose on the whole system a propor- 
tionately more expensive service on account of 
a speed and accuracy which is not necessary out- 
side, this has been included as a factor in de- 
termining these rates. The average operating 
cost is determined from the telephone company’s 
book records as a cost per message. The costs 
of general expense, superintendence, advertising, 





*It should be noted that the original recommendations 
to the Commission put this distance at 7% miles. 





current repairs, etc., etc., are determined 
company’s book records. The depreciati., 
is a percentage of the investment det 
from the records of the appraisal of ; 
pany’s property. Party-line subscrih 
charged with a part of the cost of one 
er’s line and switchboard connection, th. 
priate charge per subscriber for each cla 
determined from the company’s record 
average line costs per subscriber are det 
from the values found by the appraisa! 
company’s property. The investment 
the portion of the trunk plant which is 
needed for free-trunking service on over 
zone calls is charged to local service. The t 
vestment in trunk plant apparatus, real 
furniture, etc., is obtained from the apprais nd 
is divided between free and toll trunkin; 
according to the ratio of free trunk m: 
(in overlapping zones) to the number of S 
sages for which a toll charge is made. T n- 
vestment in local-plant switchboards is a4 
among the various classes of subscribers 


lows: the investment for the whole su! in 
district is divided among the four grades of 8 
in proportion to the total number of loca nd 
contiguous calls originating in the exchange - of 


the respective grades. The investment thu 
portioned is distributed among the various c: <s 
of service in proportion to the total num}! of 
local and contiguous calls originated by the.» re- 
spective classes. Within the metropolitan ne 
the division of corresponding investment i ir 
ried out in a similar manner, except that loes 
not need to be split between grades of zone Che 
total investment required for an average sub- 
scriber is then the sum of the average invest- 
ment in individual equipment and the port 
the investment per subscriber in genera] al 
and trunk-plant equipment apportioned to his 
class of service. The actual rates, which may 
be considered equitable assets, are fixed by add- 
ing the average current expense of the telephone 
company, taken from their records, to the appor- 
tioned interest and depreciation expenses com- 
puted from the investments noted. 
The toll service throughout the state has 


found reasonably well developed, but having a 
relatively low density of traffic compared th 
that existing in the Boston and Suburban Dis- 
trict. It is considered proper, therefore, to ad- 


just the toll rates between the proposed zones on 
a basis of a somewhat lower rate per messagé 
mile than applies throughout the major part of 
the state. This is particularly the case as in the 
Boston and Suburban District, where a named 
person is not called to the telephone, but the 
conversation exists between numbered iele- 
phones. The toll rate for a three-minute mes 
sage for distances up to 50 miles between the 
rural districts of the state ranges from 1.‘ to 
0.65 cts. per message mile, decreasing over this 
distance to approximately 0.6 cts. 

It is seen that it is considered practical to es- 
tablish various individual rates in the several 
zones’ without interfering with the organization 
of the district as a whole. It is believed that the 
zone system will prove flexible, to meet th¢ - 
mands of service, through the chance of adding 
new territory to zones. 


STATEWIDE EFFECTS.—The Boston 1 
Suburban ‘District has a population whi s 
about 40% of the total population of the stute, 
while the number of main telephones is ab it 
45% of the total number in the state. Theref 
the proposed change of rates in the Boston ond 
Suburban District has been examined for 
effect on the rest of the state. It is seen tit 
nowhere, with the exception of Boston, has 
been necessary to establish more than one ¢ 
tral exchange within the limits of a city. 
ready the rates in these telephone districts «re 
adjusted (more or less empirically) on a bas’ 
the investment required and the expense of 
ating. Therefore, it is claimed that the 
posed zone system for the Boston and Subu: 
District brings into operation the essential 
ciples found in the rates in the outlying dis’ s 
of the state and makes easy any future ad. 
ment of rates sjngly and jointly as developr 8 
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-ant and without interfering with the busi- 


rates proposed in the Jackson report are 
ted to reduce the revenue of the telephone 
pany in this Boston and Suburban District 
from $300,000 to $400,000 over the income ob- 
ned from the present rates. It is believed that 
increased number of telephones following the 
troduction of the new rates will call for an in- 
<tment of some $1,000,000 in the next two 
irs. However, it is believed that the changes 
yposed will ultimately bring in a sufficiently 
rge annual revenue so that proper returns will 
paid on the increased investment and a margin 
ill be left for surplus. By the proposed new 
tes a few users who are now getting their 
lephone service at less than equitable price 
ll have to pay more for their service or will 
ive to find some way of curtailing the extent 
their service. 
\s the proposed rates directly affect nearly 
lp of the telephone subscribers of the state and 
rout half of the telephone company’s invest- 
ent. it is recommended that a further step 
ould be taken by the Commission; this is tu 
“ure the advice of accountants, preferably as- 
ciated with the Commission’s engineers for the 
purpose of advising the telephone company as to 
how it may adjust its system of accounting and 
raffie recording so that the Commission may be 
nformed from year to year in regard to the 
irnings and expenses pertaining to each class of 
service. These accountants would cooperate with 
the engineers in fixing a reasonable average ex- 
nditure for renewals of plant required by de- 
preciation, and in fixing the maximum amount 
* reserves that ought to be maintained for this 
and other purposes, such as insurance. In this 
way progress in the rectification and revision of 
rates is to be carried on in other parts of the 
state as needed. 


ie 





Annual Convention of the American Society 


of Municipal Improvements. 

The 17th annual convention of the American 
Society of Municipal Improvements was held at 
Erie, Pa. Oct. 11 to 14. The attendance was 
fair in number and representative in quality, the 
program was good, varied in character, and 
though crowded was so carried through as to 
give time and to bring out discussion. The 
associate members had an interesting collection 
of exhibits, mostly in the paving and sewer pipe 
field. The weather was particularly fine, and 
added zest to the various excursions on land and 
water admirably planned and executed under the 
lirection of Mr. B. E. Briggs, City Engineer of 
Erie. 

The chief topics discussed at the convention 
were paving and sewage disposal, with pav- 
ng in the lead. Various committee reports and 
papers dealt with other topics. 

Amendments to the constitution were made to 
bring the formal declarations of the aims, ob- 
jects, membership and procedure of the associa- 
tion into line with the actual facts. Many of 
these changes were in recognition of the fact that 
the membership is now by individuals rather 
than by cities—and it may be added that most of 
‘he individual active (or “corporate’) members 

re city engineers and that the badge of the Am- 

can Society of Civil Engineer was very much 

n evidence at the Erie Convention. 


Opening Exercises. 
\fter the usual preliminaries, the convention 
ot down to business and heard the reports of its 
‘rious leading officers. Mr. Julian Kendrick, of 
irmingham, in a brief presidential address, sta- 
i that during the last two years he had spent 
nsiderable time in the northwestern part of the 
‘nited States and Canada. He had found a 
rowing feeling that membership in those sec- 
ns should be increased, and suggested the 
rmation of local branches of the Society (pre- 
mably not confined to the West). These 
anches might hold their meetings slightly in 
‘vance of those of the main society. All papers 
ad before branches would be included in the 

nnual volume of the Proceedings. 


Mr. A. P. Folwell, reported 
fifty new members, including those elected at 
this convention, and a total membership of about 
300, of which perhaps a sixth are associate mem- 
bers. The Society has a comfortable cash balance 
of about $700. 

The secretary proposed various amendments t» 
the constitution, to which reference will be made 
before the conclusion of this report. Practically 
all of the remaining sessions of the convention 
were devoted to the presentation and 
sion of papers and committee reports. 


Secretary, some 


discus 


Sewerage and Sanitation. 

A progress report was sent by the chairman of 
this committee, Mr. Geo. C. Whipple, of New York 
City. The committee now has well under way 
tabulated and other data regarding every known 
sewage purification plant in the country. The 
completed report will be submitted next year 

THE PRESENT USE OF THE SEPTIC TANK 
—A paper on this topic was sent in by Prof. H 
N. Ogden, of Cornell University. After a brief 
historical review, the author stated that the ex- 
tensive early claims for the tank have been dis- 
proved by experience. The tank has value for sed- 
imentation purposes, liquefies or gasifies one-thir’ 
of the solids which it retains and equalizes the 
flow of sewage. It gives some relief to filter beds, 
but may do them harm. The most intelligent 
opinion of the day favors small tanks, a brief 
pericd of detention, and relatively frequent clean- 
ings—at least once a month in case the effluent 
is to be filtered. 

In discussing the paper, Mr. Rudolph Hering re- 
marked that in a recent visit to Europe the al- 
most universal opinion which he encountered was 
that ‘‘the septic tank has gone; we have no fur 
ther use for it.” Mr. John D. Watson, of Birm 
ingham, England, who has under his charge a 
large septic tank installation adopted before he 
assumed office, declares that if he was to start 
anew he would have no septic action. Mr. Her- 
ing thought Prof. Ogden’s one-third sludge re- 
duction by the septic tank must be taken as an 
average. 

Mr. James Owen, of Newark, N. J., cited his 
installation of septic tanks at the Essex County 
Insane Asylum, Verona, N. J., 
as an instance of a great 
production and consequently in operating ex- 
pense. Mr. A. P. Folwell, New York City, re- 
marked that Prof. Ogden and Mr. Owen were 
probably talking of tanks treating altogether dif- 
ferent kinds of sewage; he also suggested that 
although Mr. Owen’s tanks showed very little 
sludge deposit yet it might be that the humus 
passed out onto the beds. Mr. Geo. A. Carpen- 
ter, of Pawtucket, R. I., gave as his experience 
that the septic tank was no more effective than 
sedimentation basins in removing suspended 
matters and that the septic sludge was more 
difficult of disposal than ordinary sludge. 

AERATION OF SEWAGE.—Experiments 
aeration now being carried on for New 
City were outlined by Mr. M. R. Sherrerd, 
of Newark. N. Jd. Air is forced through 
a baffled tank. It is thought that  pos- 
sibly a method of treatment may be de- 
vised which can be installed beneath the streets. 
Mr. Rudolph Hering reviewed briefly the various 

unsuccessful attempts to devise a _ practicable 
system of aeration during the past twenty-five 
years. He had always kept his “door open” to 
future possibilities with aeration. This summer 
an engineer of a large city told him of the ap- 
plication of aeration to percolating filters, with 
only slight air pressure, and with an increase of 
50% in efficiency; but these results have been 
doubted. In the contract plans for sewage treat- 
ment now being advertised by Atlanta, Ga., pro- 
vision is made for trying aeration of percolating 
filters by means of vertical pipes extending up 
through the beds at intervals of about 20 or 25 
ft. These pipes are connected with the sub- 
drains, and the main drain is trapped so the air 
cannot pass out. On the top of each of these ver- 
tical pipes will be a vane, turning with the wind. 
Air entering these pipes must escape through the 
material composing the bed. Dr. Rideal has 
calculated that so light a wind as 3 ft. per sec. 


nine years ago, 
reduction in sludge 


with 
York 





would furnish air enough to 
system will not 


oxidize sewage. The 
work in cold weather, and so is 
being tried in the South 


SEWAGE DISPOSAL AT TORONTO.—-Mr. C 


H. Rust gave a brief description sewage work 
now being done at Toronto An intercepting 
Sewer, screens, and settling tanks at being 
built and the effluent will be discharged into 
Lake Erie at a point 4%; miles distant (ai: ne) 
from the water-works intak The 24 tanks will 
be 25 x 125 ft. in plan, and will be hopper-shaped 
n vertical section The works ar ibout one- 
third completed The plans were approved by 
Mr. John D. Watson f Birmingham, England 
and Mr. Rudolph Hering, of New York City; the 
tanks have been designed by Mr. Watson 
EUROPEAN SEWAGE DISPOSAL Re irks 
on this subject, accompanied by intern slide 


were made by Mr. Rudolph Hering, based on 
trip abroad last summer. The 
age disposal narrows down to the treatment of 


the solid and 


the liquid portions, respective 
and as to the liquid portion involves the qu 
tion, how much of the burden shall be put upon 
land and how much upon water? In Europe, it 
is pretty well decided that a considerable part 
of the burden shall rest on the water, the per 
centage varying with different localities and con 
ditions Hamburg, Germany, with a nillion 
people, discharges all its sewage into e River 
Elbe with no treatment except screening rh 
sewage goes under water and cannot be seen orf 
smelled afterwards. 
When sewage is treated on land the problem 
less simple. Much of the talk was devoted to 


what Mr. Hering said he believed to be the most 
important advance in sewage 


disposal where th: 
sludge problem is involved; that is, the 
(or Imhoff) tank. This might be briefly described 
(although Mr. Hering did not use thos 
as two circular tanks, each with 
bottom. In the top of each 


sub-tank, 


Emscher 


words) 
a conical-shaped 
tank is a shallow 
with a 
tom, through which sludge passes into the larger 
tank below retained for d 
sewage through 
tanks, by way of the sub-tanks 
The sludge, which is drawn off from tl bottom 
while the 
humus 


series of opening in its bot 


and is stion The 


passes each of the two main 


corresponding 


tank is in 
matter and 


operation, is 
dries out 
composed of sand above and gravel below 

MUNICIPAL SANITATION IN CUBA.—Mr. R 
Winthrop Pratt, Chief Engineer of the 
Board, who recently had a year’s leave and 
served as Engineer of the Sanitary Division of 
the Government of Cuba, gave the 
various observations made by him in that island 
Water-supply, 


inoffensive 
readily on sludge 
beds 


Ohio State 


results of 


garbage and sewage disposal 
reviewed In the course remarks, Mr 
Pratt related that the three necessary evils of a 
household in Havana are a stable, a water closet 
and a kitchen, and that 
gether 


were 


of his 


these are put 


close to- 


Garbage Disposal and Street Cleaning. 
On behalf of the committee on this subject, Mr 
Reve 


Tribus, Borough of Richmond, New York 
City, sent a brief report Few itmpoftant change 
occurred in this field during the past year. The 


interest in the subject has largely increased, due 
to increased knowledge of the re! 
flies and disease. At the refuse destructor in 
his borough improvements in method 
terially reduced the time occupied in clinkering 
and charging, which was previously 16 minutes 

Mr. Rudolph Hering questioned there being anv 
material relation between garbage, flies and the 
transmission of disease How could there be 
when garbage is merely rejected food or wastes 
from its preparation? Mr. Hering and others 
spoke of garbage disposal by feeding to hogs as 
satisfactory where the garbage is 
and fed while fresh. Mr. C. C. Brown said that 
the city of Denver has let a 5-yr 
garbage disposal for a total of $1; 
being the explanation. 

Mr. E. A. Fisher, of Rochester, stated that a 
garbage reduction plant has been operated near 
the center of his city for four years 
any complaints of nuisance. 

Mr. Clark G. Anderson, of Moline, wanted to 


ition between 


have ma 


collected 


contract for 


hog disposal 


with scarcely 
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know what the smaller cities, say of under 25,000, 
were to do in the way of garbage disposal. His 
city, of about that size, had to give up a crema- 
tory on account of nuisance and cost. Later, the 
garbage was the banks of the river, 
fed to but the Federal Government 
the discharge of the washings into the 
Now a contractor takes the garbage at 
limits for $125 per month and disposes 
of it by means not personally known to Mr. 
Anderson. Mr. Folwell suggested hogs or burial 
for cities of this size. 


washed on 
and hogs, 
stopped 
river. 

the city 


Street Paving. 
This subject occupied considerable portions of 
Mr. Wm. 
Chairman of the 
Mr. Howell pre- 
street paving work 
throughout the country. Creosoted block 
is being largely Asphalt biock is gaining 
in New A heavy yardage of bitulithic 
year. Vitrified paving brick 
shows good reports. The specifications adopted 
by the convention of city officials last 
winter have been adopted by a number of cities. 


held in New York 


several sessions. It was introduced by 
A. Howell, of Newark, N. J., 
Committee on Street Paving. 
sented a general review of 
wood 
used. 
York City. 
is being laid this 
Chicago 


A second convention will be 
City, in January, 1911. 

CLOSE - JOINTED 
GRANITE BLOCK 


CEMENT - GROUTED 
PAVEMENTS.—A paper on 
this subject, also by Mr. Howell, first described 
the quarries of New England and the 
methods in use for quarrying, cutting and dress- 
ing granite blocks The 5-in. depth for granite 
blocks called for by the new specifications make 
it much get a good joint than 
under the S-in. depth of the old specifications. 
In 1909, Newark, N. J., used blocks of reduced 
depth under specifications calling for %-in. ce 
ment-grouted joints, and for blocks in the joint 
deviating not more 3 from a 


granite 


easier to space 


faces than 3/16-in. 
The first year’s work under these 
specifications was slow and difficult. 
one-third of the blocks called 
by the contractor. At first 
the contractors rigidly to 
later 
%-in. 


plane surface. 
Only about 
for were supplied 
the engineers held 
the specifications, but 
including 
present year 
close-jointed, 
The surface 
The average cost is about 


concessions 
the 


6.65 


slight 
joints By 
Newark | will 


made, 
of the 
miles of 


were 
close 
have 
cement-grouted granite 
is remarkably smooth. 
$3.15 per sq. yd. 

In response to a question, Mr. M. R. Sherrerd, 
of Newark, stated that the granite 
made 5 ins. deep rather than 4 ins., to aid in 
laying them right-end up. He also said that the 
dressing necessary to give closer Joints cost about 
30 cts. per sq. yd., gross, but this is partly offset 
by savings effected. 

BITUMINOUS PAVEMENTS, PATENTED 
AND OTHERWISE.—Quite a stir was caused by 
a paper on this subject, read by Mr. E. A. Kings- 
ley, of Little Rock, Ark. Mr. Kingsley reviewed 
the history of bituminous pavements for forty 
years or more, and pointed out what he claimed 
were anticipations of the Warren patents for 
grading the stone and sand so as to fill the voids. 
He remarked that the number of patented 
proprietary materials and now so 
as to make a pocket index necessary 
to keep track of them. He stated that notwith 
standing improvements in machinery and meth- 
ods the cost of bituminous pavements has gone 
up instead of down. This he attributed largely to 
the Warren patents of 1901-2-3, which, Mr. 
Kingsley stated, were on old methods, par- 
ticularly on methods used by Hodgman in Den- 
ver, prior to his death in 1897. The patent liti- 
gation over Warren or bitulithic pavements was 
reviewed by Mr. Kingsley, and the opinion ex- 
pressed that the various courts which have up- 
held the patents have done so against the facts. 

To all this and more of the same general char- 
acter, Mr. Warren replied that the Denver 
and other pavements cited asphalt pave- 
ments, and not bituminous concrete, and that 
the courts had declared that the Warren patents 
had not been anticipated, neither at Denver nor 
at any of the other places brought forward by 
rival contracting companies. He urged that 


pavements. 


blocks were 


and 
processes is 


humerous 


Geo. 


were 


large particles in the aggregate are essential to 
make a material come under the title or name 
of concrete and that asphalt wearing surfaces 
are composed of sand, powdered limestone and 
asphalt. 

Mr. M. R. Sherrerd said he had no quarrel with 
the bitulithic people, except in so far as they 
are not now following their own patent specifica- 
tions. He thought they had gone too far in in- 
sisting on large-sized particles of stone in wear- 
ing surfaces. Under heavy traffic, iron-bound 
wheels rock these large stones and the automo- 
biles suck out the fine material, so the bitumi- 
nous pavement ravels like water-bound maca- 
dam. In repairs to bitulithic pavements which 
he has seen it has appeared that asphalt instead 
of tar was being used. Mr. Warren replied that 
changes had been made to keep pace with the 
progress of the day, but that his people have 
never departed from their basic principles. 

Mr. Clark G. Anderson, of Moline, Ill, said that 
many cities were compelled by state legislation 
and by publie policy to avoid patented articles, 
and that engineers were often justified in trying 
to get around patents. He was not well posted 
on the Warren patents, but it seemed to him 
that an engineer might be up against them in 
the proportioning of ordinary concrete. 

ASPHALT REPAIRS AT SYRACUSE, N. Y.— 
Mr. Henry C. Allen, of Syracuse, described the 
system of asphalt-repair records used there. A 
total of 620,000 sq. yds. of asphalt has been laid 
in Syracuse since 1889, of which 500,000 are out 
of guarantee. The records show that during the 
sixth year of this pavement 0.2% of the area was 
repaired; tenth year, 2%%; twelfth year, 6%; 
fourteenth year, 16.9%, making a total of 374%% of 
the total area. The cost of repairs for the fourteenth 
year were 16.9 cts. per sq. yd. of total area of 
asphalt, and the total cost of repairs to that 
time was 52.8 cts. per sq. yd. The city has de- 
cided to resurface the entire street when an aver- 
age of 37%% of the area has been repaired, and 
to charge one-third the cost of resurfacing upon 
the city. 

Col. H. N. Rutan, of Winnipeg, Man., thought 
it was too bad to throw away 638% of the asphalt 
surface in this way. Mr. E. A. Fisher, of 
said his own detailed figures of as- 
phalt-repair costs taught him that repair costs 
for different streets have no meaning without 
knowledge of the corresponding amounts of traffic. 
Perhaps by using the surface heater (mentioned 
just below) the 68% of asphalt mentioned by the 
previous speaker could be saved. 

Mr. C. D. Pollock, of New York City, said that 
in 1909 his city had resurfaced asphalt pave- 
ments the cost of repairing which the preceding 
year had been over 30 cts. per sq. yd. 

LAYING ASPHALT WITH A SURFACE 
HEATER.—An associate member (Mr. B. B. 
Colborne, of the Equitable Asphalt Maintenance 
Co., St. Louis, Mo.) was, permitted to show lan- 
tern and to talk at some length for the 
purpose of setting before the Association the 
merits of the Lutz surface heater. This device 
makes use of heated air instead of a flame for 
asphalt repairs and for resurfacing old pave- 
ments of other materials with asphalt. The 
speaker urged that the use of this device ob- 
viates the wasting of much good asphalt through 
the common practice of cutting out defective 
spots with an axe. : 

BRICK PAVEMENTS.—Mr. E. H. Christ, of 
Grand Rapids, Mich., stated that his city is hav- 
ing good results under the specifications of the 
National Paving Brick Manufacturers’ Associ- 


tochester, 


slides 


ation. 

RATTLER TESTS FOR PAVING BRICK.— 
Prof. Orton, of the University of Ohio, Columbus, 
O., gave a very interesting talk descriptive of 
some work designed to standardize rattler tests 
on paving brick. This work is being carried on 
in two independent series of carefully planned 
tests being made by Prof. Orton at Columbus, 
and by the National Paving Brick Manufactur- 
ers’ Association at Indianapolis. So far as is 
humanly possible, the conditions surrounding the 
two sets of tests are absolutely identical. The 
two rattlers are identical in design and construc- 


tion; a liberal number of brick is chosen ; 
product of various kilns and divided 
equal parts and sent half to one laborat 
half to the other. 

On the first series of tests it happened 
of the laboratories started in before th, 
Notwithstanding the identical test 
which it was supposed had been establis 
results were widely divergent. It turned 
investigation that at the Indianapolis la 
shot from a local foundry had been used 
first series of tests, instead of awaiting 
rival of the Indianapolis portion of ¢) 
order for both rattlers. After the tests h;: 
started up again, with shot from the sam. 
dry, further divergences resulted, and on 
into the matter it was found that the ¢ 
had not followed the specifications for th 
for the cubical and spherical 
harder than the other. The lesson to be 
from this experience is that minute att 
must be given to every detail surroundin: 
tler tests of paving brick, in order to ensur 
parable results. It may be added that thx 
for entering upon this extensive series ot 
was that since the standard rattler test 
Paving Brick Manufacturers’ Associatior 
adopted, some years ago, considerable con 
has been made that the results obtained 
ferent places were not at all comparable 

Studies are being made to determine th 
sort of material for rattler staves. To th 
there are now being tried staves made ot 
iron, of channel-iron lined with steel, of n 
nese-steel and of three thicknesses of 
plates: 4%, % and %-in. 

Before the tests were concluded, they w 
into thousands in number and several ca 
of brick from many manufacturers will be t 
Only one product will be used until a given 
is run out. The revolution speed of the r 
will be kept uniform within a very sligh 
ation. It is hoped that altogether the irregu 
ties in the rattler, the shot, etc., can be s 
duced as to bring everything within 1% of 
ation from uniformity. 

Prof. Orton remarked that if brick will 
the rattler test, he cares nothing about 
cross-breaking or absorption tests. ° It 
brought out in the discussion that the sta) 
brick specifications adopted last winter bh) 
organization of city officials which met at C} 
eliminated all tests except the rattler test 
the absorption test. 

REPORT OF SUB-COMMITTEE ON W: 
BLOCK PAVING SPECIFICATIONS.—The © 
mittee on Standard Specifications, the 
which appears to have been directed almo 
wholly to paving specifications, has appoint 
number of special committees. One of these, 
headed by Mr. A. W. Dow, of New York City, 
ssubmitted a report on standard specifications for 
wood block paving. Mr. Dow stated that the time 
since the appointment of this committee had 
been so short that it had not attempted to make 
many changes in the specifications agreed upon 
last winter at the Chicago convention of cily 
officials interested in pavements. Such changes 
as had been made were designed for greater ex- 
plicitness. A complete specification was sub- 
mitted by Mr. Dow. Some of its main points ar 
as follows: 

The only woods covered are long-leaf 
tamarack and Norway pine. The Chicago s| 
fication for oil is still recommended, but the 
mittee thought that it should be broadened s 
what. Investigation has shown that the 
recommended, which was a coal-tar produc! 
not controlled by a single company, as has 
alleged. 

The majority of the committee favors a 
tar-bed cushion for the wood blocks (the cus 
of course, to be placed on a concrete found 
and the blocks to be laid before the mortar 
but a sand cushion has given such satisfa 
results that it should be retained in the sp« 
tions as an alternative. 

The committee advises that the blocks be tr 
with oil at the rate of 20 lbs. per cu. ft 
thinks that ia the future it will be wise to |! 


é 


shot—one 


Work 
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Ibs., especially for 
was received by the 


mount, perhaps to 16 
n cities. The report 
tion and placed on file. 


discussion which followed, Mr. J. W. How- 
Newark, N. J., thought it was a mistake 


tude creosote oil, and also that it was 
to require an average of 20 Ibs. of oil per 

since this requirement means an over- 
n some of the blocks, and such over-dosing 
ns the block. Considerable discussion, par 
ted in by various members and by Mr. 
seemed to show conclusively that a less 


ty of oil than 20 Ibs. per cu. ft. is desirable 
light of data now at hand. 
\VEMENTS OF ERIE, PA.—Preparatory to 
utomobile trip to inspect pavements of vari- 
materials and ages in the city of Erie, Mr. 
h. Assistant City Engineer in Charge. of 
ement, read a brief paper giving the history 
haracteristics of the pavements of the city. 
.ppears that sheet asphalt and brick pre- 
inate, but that there is some wood and more 
ss macadam. Considerable yardages of both 
halt and macadam, laid under various condi- 
have been down for long time and ap- 
r to be still in excellent condition. 
‘epairs to pavements are made by the city en- 
eering department, from funds placed at its 
sposal for that purpose. A municipal asphalt 
repair plant has been proposed. 
Paving and sewer inspectors at Erie are ap- 
nted after examinations to determine their 
s. The time is past when appointments to 
positions are made for political reasons. 
sub-grade for pavements is rolled by 
li-ton roller owned by the city, but rented 
he contractor at the rate of 1 ct. per sq. yd. 
vered. Brick gutters are laid, or are being 
aid, on all asphalt streets, and are generally 3 
wide. Some 100-ft. roadways have been 
parked in the The city now paying 
ibout $1.50 per sq. yd. for asphalt on 5-in. con- 
foundation, and about the for 


a 


nes 
se 
The . 


to 


ft. 
center. is 


rete same price 


brick 
A point was raised by Mr. Will P. Blair, of 
to the effect that 


Indianapolis, sub-grades can- 


iot be successfully compressed with a 10-ton 
roller, because the dirt will rebound. City Engi- 
neer Briggs seemed to be very strongly of the 
opinion that experience showed that the use of 
so heavy a roller was essential for searching out 
ind remedying soft spots, particularly over 
sewers. 

\ paper entitled “The Economics of Highway 
Construction,” by Prof. Arthur H. Blanchard, 


Providence, R, I., was read by title only, in the 
absence of the author. 


Papers on Other Topics. 

the papers under the sewerage and 
sanitation and the paving groups, there were a 
of others which also demand brief ab- 
stract or should at least be recorded by title. 


Besides 


number 





SUPERVISION OF MUNICIPAL WORK.— 
Some interesting and forcible reflections on how 
not to conduct municipal improvements were 
submitted in a paper by Mr. Will P. Blair, of 
Indianapolis, Ind., Secretary of the National 
Paving Brick Manufacturers’ Association. Mr. 
Blair first told of a city which, for-a street of 
Fg ht traffic, put down 5-in. brick block pave- 


on 10-in. concrete base, thus wasting a 
sum of money for unnecessarily heavy con 
ion. Not content with this, the inspection 
paving work was entrusted to a lay mem- 
of the board of public works and he man- 

to mix things up pretty badly with the re- 
5 “ut that in a years’ time this needlessly heavy 
‘nd expensive pavement was in bad condition. 





eee 


Other instances of improper supervision of mu- 
n il work were cited and were contrasted 
examples of good: supervision. The paper 


with the statement that these improper 

tions affecting the conduct of municipal work 

| never be remedied by efforts from out- 

S the engineering profession. Mr. Blair 
eht the associatian before which he was 
king should take the lead in bringing about 
improvements. He remarked that the 
success of the General Electric Co. has 
been brought about with employees selected 
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on the recommendation of this, that or 
the other man, but that instead the company has 
picked ff good collegiate training. Finally, 
he said that engineers must not submit to 


tation from anyone founded solely upon political 


personal 


men < 
dic- 


reasons. 
CORRELATION 
GRADES.—By the 
Mr. Clark 
elucidated this 
lected subject. 
put first and esthetic effect should 
Unfortunately, the interests of private 
owners often takes over 
The formulas presented were somewhat lengthy 
but were all simple arithmetic sub- 
stitution. and descending 


SIDEWALK 
lantern 
Lil., 


neg - 


CURB AND 
of formulas and 
Anderson, of Moline, 
important but too-often 
to the public should 


OF 
aid 
slides G. 
Service be 
come next 
property 
too precedence both. 

solvable 
Level, 

combinations 
illustrated. <A 
consideration 


by 
ascending 
of 
plea 
to 


and these were dis- 
cussed and 
giving much 
roadway grades. 
CHECK VALVES ON AUXILIARY WATER- 
SUPPLIES.—Mr. J. Walter Ackerman, of Auburn, 
N. Y., told how a typhoid outbreak in that city 
in 1980S had led to thorough investigation of 
the check which were to ex- 
clude from the regular domestic supply the pol- 
luted auxiliary supplies of various industrial 
tablishments. Some of the 
been in use for twenty years 
Double check valves of a design 
already in New England have been 
the investigation. These are 
drips with pressure-gage 
are frequently, and 
months are completely dismantled. 
of the new valves have been found which 
cannot always be relied upon, but never have 
both the valves of a pair been found to leak at 
the time. Tests show that to bring the 
check valves into operation there must be a dif- 
ference of 10 Ibs. the of the 
two supplies. 
SOME EXAMPLES OF STREET LIGHTING. 
Mr. Joseph E. Putnam, of Rochester, N. Y., pre 
sented lantern slides and made some remarks on 
various methods of street lighting. He 
small units, placed relatively low. 
THE FINAL SESSION.—The fire 
reports and the two papers scheduled for Thurs- 
day were crowded forward to Fri- 
the convention had run a whole 
behind its program. One of the 
thus displaced was on “Taxation.” The 
paper, “The Census Bureau’s Municipal 
tistics,"" was by Secretary Folwell. 


grades, 
made for 


to 


was 


as sidewalk as 


a 
valves supposed 
es- 
old check valves had 
without inspection 
similar to some 
in- 
pro- 


in use 
stalled since 
vided with 


nections, 


con- 
once in 
One or 


and 
inspected 
six 
two 


same 


between pressure 


prefers 
committee 


afternoon 
day because 
session papers 
other 
on Sta- 
Amendments to the Constitution. 

Numerous amendments to the _ constitution, 
suggested by Secretary Folwell and brought be- 
fore the association with the endorsement of 
the executive committee, were acted upon almost 
without change by the society. Many of these 
amendments were made necessary by radical 
change in the section defining and classifying 
membership. When the association 
ganized, the intention was to have 
membership almost, if not entirely, 
Each city which joined was entitled to be repre- 
sented, apparently by as many of its officials as 


a 


was 
the 
by 


or- 
active 
cities. 


were in attendance at the convention, and all 
voting was to be done accordingly. Later, pro- 
vision was made for individual membership on 


the part of city officials or consulting engineers 
engaged in- municipal practice. As time has 
gone on, the city membership has entirely dis- 
appeared. The constitution was therefore amend- 
ed to bring it into accordance with the actual 
status, or so as to provide for individual cor 
porate membership and associate membership, 
the latter including supply men. A further 
amendment provided for affiliated members, 
which may include anyone sufficiently interested 


in the objects and work of the society to pay 
the anuual dues—S5 per year. 
Another amendment cleared up an _ indefinite 


provision of the constitution as to the election 
of members. Hereafter, applications for mem- 
bership may be acted upon at any time during 
the year, and members may be elected by 
two-thirds vote of the executive committee. Any 


a 
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candidate who is rejected iy appeal to the full 
corporate membership for election at an annua 
meeting. 

Still another amendment adopted by th ‘ 
sociation provides that the annual meeting s ] 
be held in = one vf the nths September 
October or November, the exac late » be de 
cided upon by the execu nimittee by 
June 1. The previously existing mstitutiona 
provision on this point sé the second week in 
October as the date for the annual meeting ul 
gave the executive committ powe hang 
for any special reason which seemed to it suffi 
cient 

The only other amendment which need » be 
mentioned here was one making definite pro 
vision for permanent committees on reet Pay 
ing, street lighting, sewerage and sanitation 
Water-works and water-supply disposition f 
garbage and street cleaning, park de pmen 
and maintenance, standard specifications, mu 
nicipal data and statistics and municipal leg 
lation and finance. The last-named committee is 
a consolidation of three earlier committees dea 
ing, respectively, with taxation and assessment 
city government and legislation and mu ipa 
franchises. 

Election of Officers and Place of Next 
Meeting. 

Mr. Fred Giddings, of Atchison, Kan vas ad 
vanced from the position of First Vi Pres 
dent to the Presidency; Messrs \ Prescott 
Folwell, of New York City, and E. S. Rankin, of 
Newark, N. J., were re-elected Secretary and 
Treasurer, respectivels Grand Rapids, Mich., 
was chosen as the place for the next meeting 
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Annual Convention of the American Boiler 
Manufacturers’ Association. 


22d 


The 


annual convention was held at the 
Auditorium Hotel, Chicago, Oct. 10 to 13 Ses 
sions were held on three days, and a trip to the 
steel works at Gary, Ind., occupied one day 
The subject of the standardization of boiler d 
sign was brought up, and a committee was 
appointed to investigate and report upon this 
subject. 
An address by Gen. Geo. Uhler, Inspector-Genera] 
of the Steamboat Inspection Service, U. S. De 
partment of Commerce and Labor, related par 
ticularly to the question of the production of 
boiler plate of the desired quality Some eight 
or nine years ago, when considerable troubl 
was being had with boiler plate, the Board for 
mulated specifications for boiler plate that met 
with considerable opposition on the part of the 
plate mills and dealers generally, they stating 
that the specifications could not be met The 
Board invited representatives of all the plate 
mills in this country to state what they had to 
say on the _ subject They replied that they 
could meet the specifications but that it would 
cost more money. With this statement before 
it, the Board stood by its specifications. But 
it Was not long before complaints began to coms 
from boiler manufacturers that the mills were 
refusing orders for steel plate under the new 
specifications and new requirements, claiming 
that the specifications were so drastic that it 
was impossible to roll them. To protect th 
manufacturers and itself, the Board produced 
the answers that had been made to the in 
quiries sent to the mills. He considered it quite 


possible for the mills to meet strict specifications 
and roll 

Regarding the relative merits 
of the spring pop type and 
said that the majority of the 
that the old safety 
cient and satisfactory type of 
water practice. , 

In reply to an inquiry, Gen. Whler said 


good steel. 

of 
the type 
foard had decided 
valve effi 


smooth 


safety valves 


lever he 
lever-type is 
for 


an 
valve 


that 
according to existing law the only value that 
can be allowed to-day for a triple-riveted butt 
strap joint of whatever gage or thickness of 
material, is the value that is allowed by that 
section of the law that provides that the triple- 
riveted shall be given 20% additional to the 
single-riveted joint. No greater value is given 
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for triple-riveted or quadruple-riveted than for 
double-riveted joints with the holes punched. 
This has been brought to the attention-of the 
proper authorities, but will require an enactment 
by Congress before any change can be effected 
in the law 

The President, Col. Meier, called attention to 
the fact that after the joint agreement of Dec. 
15, 1905, between this association and the Ameri- 
can Steel Plate Association there had been per- 
sistent activity on the part of individual mem- 
bers of the latter (although not by the Steel 
Plate Association) which tended to devitalize 
that agreement. Such members made different 
specifications and argued in favor of them, so 
that the American Society of Testing Materials 
raised the limit of sulphur and phosphorus on 
flange steel. The Boiler Manufacturers’ Associ- 
ation resolved, therefore, at its Detroit meeting 
(1909) to abrogate the agreement relating to the 
percentage of sulphur and phosphorus in steel 
plates intended for use in steam boilers, and to 
return to the original specifications of 1889. 
These fix 0.08% maximum for sulphur and 0.04% 
maximum for phosphorus. 


Mr. Joseph H. MeNeill, Chief Inspector of the 
Boiler Inspection Department and Chairman of 
the Board of Rules (of Massachusetts), stated 
that while in many cases boiler explosions re- 
sult from a combination of conditions which in- 
clude material, workmanship, operation, care 
and maintenance, yet there is no question but 
that explosions have resulted directly from 
faulty construction. He outlined a case where 
the shell plate fractured at the longitudinal 
joint, which was of double butt-strap_ triple- 
riveted construction. The fracture in this case 
extended between the rivet holes in the outer 
row, and careful investigation showed that the 
shell of the boiler at the joint did not conform 
to a true circle. The rivet holes had been 
punched almost full size, and in addition, in the 
portion of the plate which fractured clear 
through, incipient cracks were found at the rivet 
holes extending longitudinally with the boiler. 

Under the enginemen’s and firemen’s license law 
of Massachusetts every person in charge of a 
boiler carrying a pressure exceeding 25 Ibs. is 
required to keep daily records of the trying of 
the safety valves, water columns, blow-offs, and 
other appendages; also a record of the repairs 
and inspections made on the boiler. The effect 
of this keeping of a record on both employer and 
employee cannot be overestimated. 

The prevention of steam boiler explosions is a 
general proposition in which the owner of the 
steam boiler as well as the manufacturer and 
the engineer in charge must all contribute their 
care. He believed that Massachusetts is in the 
lead in the matter of regulations governing the 
construction, installation and inspection of steam 
boilers and the licensing of enginemen and fire- 
men. 

Mr. Charles S. Blake, of the Hartford Steam 
Boiler Inspection Insurance Co., thought respon- 
sibility for explosions should be shared between 
boiler manufacturers, engineers and owners. He 
remarked incidentally that the manufacturers of 
tubes do not seem to be keeping up with the 
progress made by the manufacturers of other 
material entering into boiler construction. Higher 
pressures are being carried, but the standard 
commercial tube of to-day is no better than (if 
as good as) the tube of 25 years ago. Tubes 
should be stamped so that their source of origin 
could be located and the responsibility laid where 
it belongs when a casualty occurs through tube 
ruptures due to defect in manufacture. Tube 
failures are wofully common. Theoretically a 
tube will stand a greater internal pressure than 
external, but as a matter of practice a tube 
which is subjected to internal pressure more 
commonly fails than the tube subjected to ex- 
ternal pressure. If the tube is defective in weld, 
external pressure tends to close the opening; 
with the internal pressure the tendency is to open 
it 

Mr. Durbin said he had‘ been paying special 
attention to the matter of securing proper cur- 
vature toe the plate. A gage is put on the plate 
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as soon as it is turned out from the rolls. The 
butt straps are brought to absolute circle with 
a former by a large hydraulic press. The firm 
employs the Hartford Co. to inspect every boiler 
it manufactures. He believed that government 
supervision was necessary as well for land as 
for marine boilers, but the question of state’s 
rights seemed to be the great bugbear. Con- 
gress appeared not to be vested with power ex- 
cept upon the waters and in the District of 
Columbia. 

Mr. John J. Main (Toronto) instanced explo- 
sions, some of which were due to faulty ma- 
terial (where the steel by analysis showed too 
high sulphur). Others were due to both faulty 
material and workmanship, the boiler not being 
a true round and permitting constant “breath- 
ing’ and a moving away from and returning to 
the circular form because of a long sheet under- 
neath and two sheets overhead. He thought 
that there are too many poor boilers made. This 
demonstrates the necessity for a uniform speci- 
fication to have the backing of law throughout 
Canada. 

Capt. H. P. Norton, U. S. N., Bureau of Steam 
Engineering (Navy Department), sald that in 
the navy they never empty a boiler when hot, 
but allow the boiler to cool off naturally. They 
close the boiler up, stop all circulation of air 
and let it cool off. He thought the best material 
is poor enough, and everything that is used by 
the navy must strictly conform to specifications. 
They require a safety valve to lift a certain dis- 
tance, to open at a certain pressure and close at 
a certain pressure. An elaborate testing ap- 
paratus has been installed to determine the 
amount of lift, and this must be up to the re- 
quirements or the valve will be rejected. 

In response to a remark about the inadequacy 
of taking the coupon from the edge of the plate 
as a test of value, Mr. John J. Main (Toronto) 
said that he thought this was right, because the 
edge was where the strain would be felt ordi- 
narily. 

Among the topical questions discussed were the 
following: (1) Is it difficult to make calking tight 
where plates are cut with a bevel shear? The 
answer was that it is not difficult if the material 
is of proper quality, the shears are kept sharp 
and the work is well laid out. (2) Why do pneu- 
matic-driven rivets leak? The answer was that 
they do not leak if proper care is taken. But 
trouble will occur if too much air is used in the 
rivet-heating furnace, thus causing undue for- 
mation of scale on the rivets. (3) Does the re- 
gard for public safety necessitate destroying the 
right of a manufacturer to build a good boiler of 
his own design? This was answered by the fol- 
lowing quotation from the Massachusetts law of 
May 14, 1909: 

When a person desires to manufacture a special type 
of boiler the design of which is not covered by the rules 
formulated by the board of boiler rules, he shall submit 
drawings and specifications of such boiler to said board, 


which, if it approves, shall permit the construction of 
the same. 


The officers were re-elected: President, Col. E. 
D: Meier, New York, N. Y.; Secretary, J. D. 
Farasey, Cleveland, O. The next meeting will 
be held at Boston, Masgs., in 1911. 


The Emancipation of the Garbage Can.* 
By DR. P. M. HALL.+ 


As a text for this discussion, let us quote the descrip- 
tion of the ‘‘garbage receptacle’’ as found in a well- 
known book on sanitation: 


The garbage receptacle, especially when separation of 
true garbage is made, is usually one of the commonest 
forms of nuisance to be found. Every garbage can, un- 
less it is emptied daily and thoroughly washed after 
emptying (which is practically never dane) is in hot 
weather sure to be offensive. The annoyance from it can 
probably never be entirely done away with, and it is 
only with great care and at some expense that it can be 
reduced to a minimum. 


A very little analysis will show that the sanitary con- 
dition of the garbage can has been the principal factor 
in determining the cost of the collection of garbage. 
It may be set down as an axiom in the collection of 
garbage that the cost of collection increases with the 
frequency of service. The ability of a man and team to 


*Condensed from a paper read before the Section of 
Municipal Health Officers of the American Public Health 
Association, at Milwaukee, Wis., September, 1910. 

?Commissioner of Health, Minneapolis, Minn. 
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collect is not the amount he collects, but th 
of stops, the distance of travel, and the numb: 
he is obliged to handle, so that a daily collect: 
necessarily cost more than a collection every 
and a collection twice a week more than a w: 
lection. The demand for frequent collection h 
from and because of the sanitary condition of 
age receptacle. Furthermore, undoubtedly, th: 
condition of the garbage receptacle has had « 
to do with making the mere mention of the w 
bage’’ an offense. Immediately come to our m 
same noisome garbage can. 

Under existing conditions in almost every city 
is as great, if not a greater nuisance, than the 
itself. In the primitive days, the Indian, when 
fense from the waste products of his house-kee; 
came too noisome, moved away, but in our day 
eration we remove the garbage and keep the sm« 
the first step—the placing of the garbage, the wa 
or droppings from our tables, into any kind of re 
—wood, galvanized iron or what-not, and with ¢} 
ence of heat, moisture and flies, you will very x 
a foul, maggoty, fly-breeding mess of putrefacti 
a mess is necessarily a nuisance, requires freq 
moval, and is a nuisance every time it is hand 
the can to final disposal. Is it necessary that thi: 
tion of things should be? Is there no way to « 
these breeders of putrefaction—heat, moisture 
fly? Is it not a little bit inconsistent that we 
and talk about fly-infection when we are perp: 
the fly-nuisance in the garbage can by furnishing 
prolific breeding place? 

It has been said that the annoyance of thecan ; 
never will be done away with. It seems that t! 
dition of things has been accepted everywhere a 
nobody has tried. We find, however, exceptions 
cities—one in the United States and the other in < 
where at least an effort has been made to keep th 
age can from being a constant nuisance, and 
what I have come to tell you about—how these tw: 
have been trying, and I will say with a great 1 
of success, to make the garbage can no longer a nu 


Drain garbage of all moisture, then wrap it i 
before putting it in the can and it will neither 
oadly in hot weather, nor freeze and stick to | 


in cold weather. Do this and have a clean can 
times. 


Heat, moisture and the fly are all eliminated Th 
rule was put into practice in Minneapolis in Febru 
1907, and is still in force. The campaign of edu 
was a hard one, but we have won. As one of th: 
bage collectors said to me within the week, ‘‘the garbage 
cans in my district are clean enough to keep pies 

It all rests with the collector. He has but to rey 
to the Department that the garbage is not p: j 
drained and wrapped in paper, and no further servi 
is rendered until the rule is complied with. If t! 
householder then fails to properly care for his garbag 
or to have it cleaned up, he is brought into court and 
fined. 

The operation of this rule has its economic as wel 
as its sanitary side. The life of the can is very muct 
prolonged. The garbage will roll out of the can 
cold weather as well as in the summer; if it does not 
and the garbage is frozen, the can is not emptied, for 
the householder has failed to drain off the moisture 
The collector is forbidden to carry or use a pick 
crow-bar to dig out frozen garbage, so the can 
battered up. 

Garbage kept in this way is not a nuisance; does not 
invite flies; needs to be collected but once a week even 
in warm weather, thus making a great saving in the 
cost of collection. It follows naturally that garbage 
which is not foul in the can will not be so in the wagon 
or cart. 

The garbage can should be kept water-tight and when 
not so, should be discarded and a new one provided 
A great deal of trouble has arisen from the tipping over 
of the cans by dogs. A recent invention in the shape of 
a small appliance on the cover makes the cover self-!ock 
ing and the dog nuisance is a thing of the past. 

The size of the can depends so much on the frequency 
of collection that it need hardly be discussed here. We 
have found that:a 20-gal. can will take care of the <ar 
bage of an average-sized family for a week, and is ly 
handled by the collector. It is not necessary, even in 4 
cold climate, to have different receptacles in the w ‘ter 
time, for if the rule regarding drainage of mo.- ure 
and wrapping with paper is followed, a metal is 
just as easily emptied and kept clean in the ter 
months as a wooden one. 

The results of over three years of experience th 
this method of handling garbage in our city hav: en 
entirely satisfactory. At first it was laughed at as © fad 
of the department. We were asked when we ild 
also require that the packages be tied with baby 
but we persisted, and now the public is in accor 
us, for they have seen actual results in the s! 
clean, sanitary cans which are no longer a nu 
Is it not a pertinent question that in the collect 
disrosal of garbage the first step should be a sy 
collection that gives to the citizen a garbage can 
is no longer a nujsance? 
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The Presidents of the great railway systems 
of the United States have been before the Inter- 
state Commerce Commission this week explain- 
ng why they think the railways should be al- 
lowed to make a horizontal advance in freight 
rates. President McCrea of the Pennsylvania 
and President Brown of the New York Central 
coincided in the declaration that the railways 
ought to be allowed to charge higher rates so 
that they might make larger returns to their 
stockholders. * By doing this their credit would 
be established so that they would be able to sell 
securities for extensions and improvements. 

It is curious that at the time when the heads 
of the two greatest railway systems were mak- 
ng such eloquent pleas of poverty, some of the 
secondary railway systems were reporting an 
astonishing degree of -prosperity under present 
traffic and rates. 

The Erie’s annual report just issued for the 
year ending June 30, 1910, shows that both gross 

nd net earnings were the largest in the. road’s 

story. Its net earnings above operating ex- 
nses were $15,765,000, a gain of $2,229,000 
ver the previous year, and eclipsing even the 
oom year of 1906-7. It is interesting to note 
at the net earnings were more than $7,000 
mile of road. 
he Louisville & Nashville is also out. with 
roseate annual report, showing gross earn- 
gs over $7,000,000 greater than in the year 
ling June 30, 1909. The system earned more 
ney, both gross and net, than in any pre- 
us year. Of the $7,000,000 increase in gross 
earnings, nearly $6,000,000 was in the freight 
artment. 
‘he balance of earnings after paying all. ex- 
ises and interest on debt was equivalent to 
'5% on the outstanding capital stock and a 
dividend was paid. 
“he Southern Ry. also reports the largest earn- 
ss in the company’s history and a gain of 
139,000 over 1908-9. The rétio of expenses 
aT on the Southern last year was 
LOe 


it is fair to add that these reports reflect the 


the 12 months from 
1909, to June 30, 1910, and that the in- 

in wages which are the chief ground 
on which an advance of freight rates is now 
claimed to be justifiable, did not go into effect 
until so late in the year that they had no large 
influence on the year’s expenses. On the other 
hand there was a considerable percentage of 
idle freight cars all last year and complaints of 
hard times by the railways were general. None 
would have supposed from the published state- 


conditions 
July 1, 


creases 


existing during 


ments of railway officers during all last year 
that such roads as the Erie or the Southern 
were carrying more traffic and earning more 


money and larger profits than even in the boom 
year of 1907. Perhaps that is one reason why 


the present testimony of railway officers before 
the Interstate Commerce Commission as to the 
parlous condition of the railway treasuries ap- 


pear to be taken by the public cum grano salis 


—— + -- ——E 
One of the most interesting statements made 
by President McCrea was that the Pennsylvania 
expects no financial return whatever from its in- 
vestment in the new terminal at New York 


City, the total expenditure on which has already 
been $97,000,000 and will eventually reach $108, 


000,000. To the question why the company 
spent this enormous sum of money on an invest- 
ment yielding no return, President McCrea re- 
plied that the company had spent the money, 
because it thought the greatest city in the 
United States should have a suitable railway 
terminal. 

If the above is really to be accepted as a valid 
justification of the investment in the New York 


terminal, then it behooves other cities to appeal 


to railways to do them equal justice. If the 
Pennsylvania can spend over $100,000,000 on a 
non-productive , terminal for New York, why 


should it not spend $50,000,000 to $75,000,000 at 


Chicago or $25,000,000 at Cleveland and Colum- 
bus and half a dozen other cities and so on 
down the scale? 

President McCrea claimed the Pennsylvania 


had paid for the New York Terminal out of its 
surplus earnings; but if these earnings 
had been distributed to the stockholders to whom 


surplus 


it really belonged, perhaps the credit of the 
company would be better to-day and the diffi 
culty in marketing securities, of which he com- 
plained, would not exist. On the other hand 
there seems good reason to believe that the cost 
of the New York terminal has been in large 
part provided for by additions to the capital, 
or in other words by borrowed money. That is 
to say the shippers of goods are asked to pay 


for this terminal in the form of increased freight 
rates. Against such taxation the shippers have 
certainly good right to protest. 

Engineering News has been foremost in point- 
ing out that improvements to freight terminals 


are the most promising direction in which to 
spend money to further reduce transportation 
costs. But we are also on record as opposed to 


extravagant expenditures on passenger termi- 
nal stations. The recent history of the Penn- 
sylvania and the New York Central companies 

what,.a threat to the financial standing 
of even the greatest companies such expenditures 
may become, 


shows 


-———_ —---- @o- ae 
There has recently appeared a text-book. upon 
a subject which requires no laboratory or draft- 
ing-room work, written by a professor of engi- 
neering in one of our American colleges. In the 


preface to his book, the author, in recommending 
to teachers the method of laying out the work for 
their students, says 

While no two engineering schools present identical op- 
portunity, yet the book is adaptable to various situa- 
tions. For example, in the author's experience, with 32 
one-hour recitations, each presupposing two hours of 
preparation, there was no difficulty in covering practi- 
cally the entire book. 

After reading these sentences, especially the 
phrase we have italicized, we were tempted to 
wonder if we had not reached somewhere near 
the bottom of some of the prevalent opposition to 
several of the present methods in technical in- 


> 


for 


he has 
under him, he 
ableness 
see 
If 
wo ild 
tor of 
under 


bovs 


a general 


tion of the Ar 


Struction. The subject which the author is pre 
senting is one of interest to engineering students 
it Dy no means among the most Important 
lich h s calléd upon to study, and yet the 
rofessor considers that for each hour that the 
ident appear n the class-room he should put 
wo hours of home study Now, the minimum 
quirements mos rt hnical schools are 
15 hours a week o ua ‘ ition period, and 
e maximu will somet run to ten hours 
re than that Assuming only the minimum 

en, under tl professor d expectation, tl 
student would have to stay in his study about 
4% hours a day for seven days in the week or 
if he has any activities which demand either a 
Saturday or Sunday off, he can put in five hours 
study on each of the remaining six days. This is 


the comparatively lazy man who is cutting 
his work down to the irreducible minimum. For 
the man whose class-room work runs to the nor- 
mal 18 or 20 hours a week, we can hardly see 
where proper allowances for eating, sleeping and 
modicum of exercise in be made, when the 
added 15 to 20 hours of drafting-room and lab 
oratory work are also accounted for 
In reality we doubt if the professor would sug 
est a two to one ratio of study to recitation for 
any but his own subject; but to the student who 
may have to deal with a number of professors 
‘ach holding this view the effect is the sam¢ If 
the professor recalls his own student days, or if 


all ot 


surely n 


been at int of the 


lize 


sery students 


reason- 


fail to 


ust re the ur 
of 


necessity 


his demand, in 


for its 


which case 


we 
the inclusion 


this 


in his preface 

f he does not see unreasonableness, we 

hesitate to recommend 

The Jacks that 
i! } 


irge will be very apt to become dull 
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him as an instruc 


youth particular will come 
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one or another the 
community, 
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what 


we seriously 
well worth preach- 
municipal health 
partments are justified in this sort of evangelism 


question 
cleanliness is 
to 


extent de- 


until they have well in hand the unquestioned 
sources of communicable diseases is a subject 
for serious consideration. If the wrapping of 


garbage in paper, 
tional 
should 


is proposed, entailed any addi- 
expense upon the municipal treasury, 
be inclined to that in the present 
state of sanitation the practice is not at all 
worth while. however, it may actually 
save some of the municipal funds, through mak 
ing it easier for garbage to handle 
the cans and at the same time does aid in reduc- 
ing the garbage-can nuisance, practice 
commendable where householders can be induced 
to adopt it without too much friction. In some 
communities We are of the opinion that such a 
requirement would meet with so much opposi- 
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tion that it would do more harm than good 
through weakening the efforts of the health de- 
partment in various lines of activity which really 
have very direct bearing upon the public health. 

It is only fair to the advocate of garbage wrap- 
ping to say that he claims nothing for it ex- 
cept the reduction of nuisance and the conveni- 
ence and comfort of the garbage collectors, ex- 
cept that he does urge that wrapping the garbage 
will prevent or lessen the breeding of flies. We 
fail to see how. Dr. Hall assumes the cans will 
be kept covered in any event and that, al- 
though wrapped garbage need not be collected 
so often as unwrapped, he proposes nothing 
less often than a weekly collection. Between 
covered cans and weekly collections how are 
flies to breed in garbage cans? 

While we are on the subject, let us see the 
conclusions of one of the most sane and success- 
ful of our American health officers on the fly 
question. After an examination of numerous au- 
thorities, Dr. Chas. V. Chapin, of Providence, R. I., 
in “Sources and Modes of Infection’ (see re- 
view in our Engineering Literature Supplement 
for Oct. 13, 1910), says: 

It appears that effective scavenging is the most im- 
portant means of getting rid of flies. If yards, streets 
and vacant lots were kept clean, market refuse removed 
promptly, and all garbage kept covered, there would be 
an enormous reduction in,the number of flies about 
dwellings The most practicable way to prevent the 
breeding of flies in stable manure is to compel its re- 
moval once a week. Wherever it is possible the privy 
vault should be abolished. When this is impossible, the 
fly-proof privy has been urged. To the writer this 


Levy in Richmond is mak- 
for it, and his efforts will be watched 


scarcely seems feasible, but 

ing a strong fight 

with interest. 
os 


* * * * + * 


that under certain conditions, as in 
military and civil camps, and in filthy communities 
without sewerage, insects, especially flies, may be an 
important factor in the spread of the fecal-borne dis- 
eases, but there is no evidence that in the average 
city the house fly is a factor of great moment in the 
dissemination of disease. 


Neither. in this summary of conclusions nor 
elsewhere in his review of the subject does Dr. 
Chapin lay any stress upon garbage as a means 
of spreading disease, through the agency of the 
fly or otherwise. What he says about garbage 
gives no reason for thinking that wrapping or 
leaving garbage unwrapped has any bearing 
upon its relation to fly breeding. The essential 
points are to keep the garbage from being scat- 
tered about yards and to keep the garbage cans 
covered. Even these precautions, presumably, 
are desirable chiefly because garbage, as handled 
in any reasonably well-kept city, attracts flies 
about the houses rather than affords a breeding 
place for those troublesome insects. 

The net conclusion of the whole matter is that 
we need more scientific knowledge and less repe- 
titious babble of sentiment in dealing with flies 
or any other nuisance, and also clear-cut distinc- 
tions between public nuisances that are mere of- 
fensive and those that vitally affect or 
threaten the health of the people. 


* 


It is probable 


odors 


The responsible city officials of New York City 
are engaged just now in the very laudable task 
of framing a new budget which will not exceed 
that of last year. The standard thus set is 
the startling total of $163,130,270. To throw light 
on the general subject of increases in municipal 
expenditure that admirable volunteer organization 
known as the New York Bureau of Municipal 
Research has compiled a list of comparative per- 
centage increases of population, property values, 
and total and departmental budget items between 
1900-and 1910, as follows: 

Increase, 
Population 
Property values 


Total Budget 

Health Department 

Law Department 

Charities Department 

Finance Department 

Education Department 

Park Department 

Fire Department . 
Correction Department yu eTeey Tee 
Street Cleaning Department..... 
Tax and Assessment Department 
Police Department 


These figures suggest m 

ment, particularly as to why the increases in 
departmental allotments should fall in just the 
order shown, and why the health department 
should show an increase four times as great as 


the growth in population and twice that of the 
whole budget, while the police department in- 
crease should be well under the population in- 
crease and not even half of the gross budget 
increase. 

Obviously, without explanatory details the bare 
increases have little value—and the Bureau of 
Municipal Research would be the last to claim 
that they have. Fortunately for the citizens of New 
York an attempt has, been made for a few years 
past to supply these and other details needed 
for an intelligent study of the budget or annual 
appropriation bill of New York City. This effort 
has taken various shapes, including, at least for 
some departments, vast masses of financial and 
other statistics. 
dinary acumen and _ intelligence can scarcely 
find the time, even if he have the ability, to 
cope with these huge tabulations there is now 
being held for the second or third time a “Budget 
Exhibit,” with the object of bringing home, to 
everybody sufficiently interested to attend these 
shows, both city needs and budget attempts to 
meet them. The exhibits undoubtedly serve 
a useful purpose. At the same time, most of 
them are more spectacular and stimulative of 
interest and questioning than they are productive 
of scientific enlightenment as to why city ex- 
penditures grow so fast and why so much faster 
in some departments than others—unless it be 
through out-and-out-extravagance. 

What is really and greatly needed to explain 
the whys and wherefores and to support or con- 
demn the reasonable or unreasonableness of city 
state and national expenditures in their rela- 
tion to growth in population and wealth is a 
scientific method of comparing unit costs with 
unit results therefrom—department with depart- 
ment, year with year, city with city, or state with 
state. The whole problem is beset with compli- 
cations and difficulties of various sorts. The funda- 
mental basis for its solution is improved uni- 
form accounts and statistics. The statistics must 
be both financial and physical and must be so 
compiled and utilized as to give a reasonable 
number of cost data. That is, we must first 
know exactly what we have built or bought, or 
achieved; then how much it cost, in total and 
in detail; and then we can at last begin to 
express and compare municipal expenditures in 
terms of benefits received. 


What Does Cooperation in the Iron and 
Steel Industry Mean? 


The Presidential address of Judge Gary, the 
head of the United States Steel Corporation, be- 
fore the American Tron & Steel Institute, printed 
in this issue, is a remarkable document. Judge 
tary says substantially: Here are we, the heads 
of the American iron and steel industry, brought 
together in an organization for mutual benefit. 
We cannot, of course, agree not to compete with 
each other. The law forbids it. The law, how- 
ever, does not compel us to compete, so let us 
just be considerate of one another’s interests. 
Let us use our influence to keep prices from 
soaring high, in times of scarcity or dropping 
into the cellar in times when orders are scarce. 
Let us make prices fair and reasonable to our 
customers and to our competitors. Let us hold 
out the olive branch to the foreign producers 
also and ask them to hold us in similar frater- 
nal regard, so that they shall not ruinously com- 
pete with us nor we with them. 

That is substantially the spirit of Judge Gary’s 
remarks to the assembled heads of the iron and 
steel industry last week; and if there was dis- 
sen: from these views on the part of those pres- 
ent, it found no expression in the discussion. 

That Judge Gary is entirely sincere in the ex- 
pression of his ideas on cooperation in the steel 
industry, there is no reason to doubt. It is well 
known that the policy of his company as a-fac- 
tor in the markets has been directly in accord 
with these ideas. Nor is there reason to doubt 
that the cooperation policy as directed by 
Judge Gary is likely to have a most important 
effect on the iron and steel markets. 

Judge Gary quotes the Attorney-General of the 


Since even the citizen of extraor- 


— 


United States as declaring that the s . 
Anti-Trust law, which makes illegal an 
ishable an agreement not to compete, ¢ 
compel competition. He might have go 
ther and said that no law can be framed : 
pel a man or a firm to compete in busin« 
another. The reason is obvious. In ord 
competition shall really be competition 
be active, forceful, energetic. The law n 
vent two rival producers of nails, for i: 
from agreeing to keep out of each other 
tory; but it cannot compel either of them 
his agents where he does not choose. 

So a half a dozen or a dozen heads of ir 
steel works must not, formally or inf: 
agree to limit their competition with each 
but if each of them independently conclud: 
the general interests of the iron and stee| 
as well as of his own stockholders will | 
subserved by a policy of steady prices, 
fraining from cutting under competitors, « 
by making products of ordinary quality ins 
the best quality that the state of the ar 
mits—if friendship and the study of “G 
Cooperation” brings about such a result, ; 
anti-trust laws that could be written cou 
alter the situation. 

It looks, therefore, as though the Institut 
a bomb-proof machine, and a machine tha 
work. 

On the other hand, it is doubtful whet 
will work quite so perfectly as might b: 
posed at first from a cursory reading of 
Gary’s address. It sounds beautifully to say 
all prices should be fair and reasonable; but 
are fair and reasonable prices for finished 
and steel? Will the same standard apply 
has been established for public utility c 
nies? Fair and reasonable railway rates f 
ample are such as pay the cost of runnin: 
railway and leave a fair rate of return o if 
capital actually invested. Suppose the Stee! 
Corporation were to adopt the same standarid 
fix such prices for iron and steel as would 
the cost of production plus a fair rate of pr 
on the capital actually invested in its mills 
mines and furnaces, or, in other words, th: 
of replacing its present plant. We dout 
whether such a proposition would be exa 
pleasing to the stockholders in Mr. Gary’s hug 
corporation. 

Nevertheless that standard is the one t 
ought to obtain if the really stable conditions 
which Mr. Gary holds up as ideal are to hb 
tained, and if the consumers are to be given that 
fair treatment which Mr. Gary advocates. 

It is told of Mr. Carnegie that he was 
asked why at a time of depression in the 
trade, he was building new blast furnace: 
Pittsburg. “All I’m afraid of,” said the shrey 
iron master, “is that I won’t get them don 
time so that they will pay for themselves ni 
year.” 

There is a great deal of wisdom in a nutshell 
in that remark. The value of the annual output 
from a modern iron or steel plant is so gr: 
proportion to the cost of the plant itself 
even on moderate margins of profit or loss ti 
plant is likely to be either very profitab! 
ruinous to its owner. Further, the advantas 
the first-class plant in a good location over 
second-rate plant in a poor location is so 
that the former will pay handsomely when 
latter will have to shut down. 

It follows, therefore, that what is a fair 
reasonable price for the product of one f: 
would leave a badly located or badly mar 
rival in straits. The question comes,: ther 
by which standard would Mr. Gary fix his 
and reasonable selling price? Would th: 
ternal feeling which he is so sedulously cult 
ing in the steel industry lead to setting pri 
high as to allow a fair profit for the 
heaps” in the industry? If not, then the o 
of the scrap heaps will feel that they are 
unfairly treated. On the other hand, with 
set at so high a scale as this, will not th: 
worm of a consumer finally turn? Will no‘ 
other fellow or a dozen or fifty other 
who know the iron business and who s 
chances for large profits start new plants 
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- set prices considerably below the fraternal 
at still again; would that world-wide har- 
ny and cooperation among steel producers 
‘h Judge Gary holds up as ideal be quite so 
1. from the “ultimate consumer's,” stand 
nt? Of course, Judge Gary stipulates that 
es are to be fair and reasonable to the con- 
er: but is the consumer—is the public, which 
; to pay the bill, ready quite yet to accept the 
e] manufacturer as the sole arbiter as to what 
ices are fair and reasonable? Of course, the 
-blic has to accept the situation at present. It 
to swallow the pill whether it likes it or 
but we suspect that it does not like the 
iste any better than at first. There are even 
ens that the stupid public is so illogical as to 
ink that there may be some connection between 
,e inerease in the cost of living and the extent 
which the prices of staple articles are under 
control of producers and not regulated by 
mpetition. 
We wonder, indeed, whether Judge Gary him- 
if, if subjected to cross-questioning, might not 
imit some danger that the producers who fix 
hese “fair and reasonable’”’ prices might not at 
ome time become so covetous as to favor their 
wn interests rather than those of the buyer. 
Would Judge Gary when on the bench submit a 
ase to a referee who was one of the parties 
in interest? 
One of the most conservative of publications, 
the New York “Journal of Commerce” comments 
n Mr. Gary’s cooperation scheme as follows: 
[t is somewhat unfortunate that the first president of 
Institute did not attempt 
ome definition of the significance of his favorite word 
cooperation.”’ If it means a combination among pro- 
ucers to fix prices without regard to the ordinary laws 
f supply and demand, it expresses what is probably the 
nost dangerous tendency in all industrial and commer- 
al life. To attempt to reach a world-wide understand- 
g among the producers of iron and steel with a view 
primarily to the protection of what they conceive to be 
their own interests would be the prelude to quite a dif- 
ferent kind of ‘‘cooperation’’ in the government of the 
nations of the world from that which Judge Gary has in 
mind. 
The moment that it is found to be possible to estab- 
sh a perfect monopoly of production or of distribution, 
or of both, in this basic department of human industry, 
the people at large will be prepared to take the job off 
the hands of the ingenious gentlemen who will have suc- 
eeded in paralyzing competition and syndicating the one 
branch of manufacture which underlies all the rest. In 
other words, the era of State socialism will be upon us, 
and Judge Gary and his friends will be promptly allotted 
uch compensation as that to which the powers that be 
ff a social democracy may think they are entitled. 


We would offer another suggestion. It is now 
a well established principle of law that where 
ompetition is destroyed—where a monopoly, nat- 
ural or artificial, is established—the government 
may interfere for the protection of the public, 
by fixing rates or otherwise. 

Difficult and objectionable as such interference 
would be, no one familiar with the current of 
public thought at present can doubt that it would 
take place. This is one of the reasons why we 
hope, in the public interest and in the interests 
f£ the iron and steel industry, that the Gary 
policy of cooperation may not be carried to its 
gical conclusion. 


TT fii 


Adjusting Telephone Rates to Cost of Service. 


The revision of telephone rates in Boston and 
the surrounding suburban districts, to place them 
‘pon an-eequitable basis so that the charges rep- 
resent the cost of rendering the service plus a 
reasonable profit seems about to be accomplished. 
After nearly four years of deliberation and inves- 
‘tigation, the Massachusetts Highway Commission, 

harged by law with this duty of supervising tele- 
shone traffic, has issued a series of recommenda- 
ions to the New England Telephone & Telegraph 

‘0., Operating the telephone facilities in this dis- 

rict. The recommendations closely follow the 

ndings of the Commission’s engineers and ac- 
untants, as discussed in another part of this 
issue, 
The trouble with the service in and about Bos- 
nm which these recommendations are designed to 


remove are more accentuated, perhaps, than in 
any other similar metropolitan district about the 
country. It is believed that (1) the area within 
which a subscriber has unlimited service, 
(2) the number of central exchanges. to 
Which he has connection without toll charge 
and (3) the entire extent of service given without 
charge beyond that covered by one single fixed 
rate, are all of them unparalleled in this country 
or elsewhere. 

A telephone patron in the Boston metropolitan 
and suburban district who holds what is 
known as an unlimited contract has free 
nection to some 15,000 telephones within this ter- 
ritory of 486 sq. mi., including all of Boston and 
{0 surrounding towns and cities. This con 
dition has been possible, together with continued 
prosperity of the telephone company, only by ma- 
king some of the smaller telephone users pay more 
than an equitable charge to support the unlimited- 
service contracts. The average resulting prices 
per message to all the various classes of sub- 
scribers were found to range from 2 to 8 cts. The 
average price per message for all these classes 
(exclusive of interior calls in private-branch ser- 
vices) has been shown to be 3.46 cts. The result 
has been that 738% of the unlimited subscribers in 
the Boston metropolitan district, and 64% of the 
class in the suburban district were getting 
a figure much lower than the average 
price per message. 

Toll charges for calls to points from 1% to 15 
miles from the center of Boston were the same, 
in spite of the very obvious fact that such toll 
charges should be more nearly proportional to the 
mileage above a certain amount representing the 
making the connection irrespective of 


con- 


some 


same 


service at 


cost of 
distance. 

The recommendations of the Highway Commis 
zion are expected to go into effect about Nov. 1, 
and it is perhaps surprising to find so little op- 
position to such a radical change as has been 
proposed. The telephone company seems to fall in 
with the Commission’s suggestions, and for th 
part the public is accepting the increases 
and reductions in rates quite philosophically. The 
gross income of the telephone company, it is ex 
pected and intended, will be reduced at first about 
$400,000, so it is evident that the change over all 
the territory involved will be generally in the in- 
terest of the subscribers’ pocketbooks. A few of 
the suburban subscribers whose rates will go up 
have held indignation meetings to condemn the 
new rates, and have even gone so far as to de- 
mand that the Highway Commission itself be 
abolished. The Boston Chamber of Commerce, 
however, through its directors, has voted its ap 
proval of the principles involved, although it is 
probable that the majority of the members of this 
body are in the unlimited class of subscribers 
whose rates must go up very materially. 

Possibly the conditions which have been found 
to exist in and around Boston may also be found 
to a greater or less extent in the several metropoli- 
tan and suburban districts of the country and, if 
such is the case, the principles involved may be 
applied in much the same way for much the same 
ends. However, too complete parallels must not 
be drawn between these other metropolitan dis- 
tricts and the one in Massachusetts under con- 
sideration. It is possible that the very ends 
sought by the Massachusetts revision may be 
found already existing in the other districts to a 
greater or less extent in local telephone practice. 
At any rate, it is certain that the end sought for 
by the Massachusetts revision is a rational ap- 
plication of the practice in isolated communities 
to a group of communities geographically close 
but whose interests are largely self-centered, 
although in addition considerably tied to a com 
mon center—Boston. 

There seems to have been a greater hesitancy 
among engineers to attack the problem of the 
regulation of telephone traffic and rates than is 
seen in the case of electricity, gas and water-sup- 
plies, street railways, etc. This probably and in 
part is because of general knowledge that tele- 
phone service hinges upon a series of small opera- 
tions and involves countless pieces of almost 
minute apparatus, with which an engineer, wijh- 
out special training, cannot hope to be wholly 


most 


familiar. The complicated by 


situation is further 
the inter-relations of investment and depreciation 
With the amount of the service demanded by the 
in unit cost 


subscriber and by the known increas: 





of service when the exchange grows beyond a 
certain point. A careful survey is further mad 
difficult by the extra labor of measured servi 
by the demand for flat rates, and, lastly, by the 
individuality of each subscribe ind his needs 
Hesitancy to demand th lose regulation of tele 
phone traffic may also | ittributed in part to 
a generally reasonable and courteous treatment of 
subscribers, and to a feeling t t the business was 
being conducted on a fairer tinancial basis than 
some other public utilities 

While it is seen that the attack of the problen 
in Massachusetts follows only well accepted pri 
ciples and well recognized procedure for public 
utility supervision, yet it i) » point ou 
some definite steps which were necessary in ap 
proaching the problen From an examination of 
the reports reviewed elsewhere in this issue n 


may gather the ideas (1) that 
, 


be studied, (2) that their appropriat ~ I 
appropriateness may be real d ind 
remedies may be recommended y an engineer 
having only experience and ability in the 
study of public service problems, if a reason 
able cooperation can be secured from the Company 


furnishing the telephone service. It seems to be 


necessary to rely on highly specialized telephon 
engineers in determining the cost and deprecia 
tions of much of the apparatus found i the 


modern telephone sy 


stem, especially in the centra 
exchange to Which all the subscribers’ lines are 
led. Such telephone engineers for the most part 
are connected with the telephone companies so 
that over-cautious 


may feel that 


public-service commissioners 


there is difficulty 


insurmountable 


in obtaining such figures that will be reliable. Bhe 


experience in Boston may dissipate such fears for 
th present if ily the temper there lisplayed 
may mark similar investigations everywhere 


The Massachusetts investigation, with its clear 


ly defined procedure, seems to be a type of study 
yf the regulation of telephone traffic 
Which promises to 


mand for 


and rates 


widely adopted as the de 


this particular regulation spreads with 


the demand for the regulation of other public 
utilities. 

First, it appears that a detailed appraisal of 
property and comprehensive raffic reports are 
necessary for the study of investment apportion 


1 


ment between local and toll-line 


tween 


service and be 
rendered’ 
different classes into which the 


‘readiness-to-serve”’ and “service 


apparatus for the 


subscribers are to be segregated. Secondly, geo 


graphical zones seem to be desirable, following 


the principle within which a given 


rate applies should be a district comprising so far 


that an area 


as is possible a group of neighboring subscribers, 
rataer than a large area across the wide stretch of 
which the majority of subscribers do not call for 
frequent service. By allowing connections be 
tween subscribers in contiguous zones without toll 
(called 


between real neighbors is 


charges “overlapping’’), communication 
unhampered and toll 
service between non-neighbors is more equitably 
adjusted to actual 
segregation, the company may secure its com 
pensation for service between the mors 
points in an extended territory from thos: 
get the service, rather than from those who use 
merely local service involving a 
portion of the whole plant. 
Thirdly, the grouping of subscribers into service 


cost of service. By such a 
distant 
who 
] 


much smaller 


classes must be rather closely adhered to within 
each zone, so that when one subscriber's demands 
greatly exceed the average of the class he has 
selected it will be cheaper for him to choose a 
higher-rate class. The “investment-charge” and 
“traffic-cost’”’ divisions of plant for each class are 
to be arranged for the average subseriber of this 
class. 

3eyond making each flat-rate subscriber pay for 
the average service in his class it seems inadvis- 
able to go with flat rates. Then the smaller users 
in a given class pay for some of the*traffic of the 
heavier users. If flat rates are so restricted they 
do not interfere with measured service for the 
smallest users, and each class being self-support- 
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ing, so to speak, one class does not burden 
another. 

Finally, the imposition of proportionately higher 
rates for city telephones than for rural telephones 
for a given high grade of service has been here 
justified because of the unnecessarily high quality 
of service imposed upon the entire commonwealth 
by the needs of the metropolitan and suburban 
districts. 

The whole investigation in Massachusetts shows 
what can be done by constructive cooperation be- 
tween a public-service commission and a public- 
utility corporation. The telephone company, in 
this case, has largely borne the expense of the 
whole investigation and revision, amounting prob- 
ably to from $60,000 to $90,000, and it has given 
ready aid to the Commission's engineers through- 
out the four years occupied. The Commission, on 
the other hand, seems to have met the advances 
of the company in a spirit of commendable open- 
mindedness. Such a progressive and _ broad- 
minded policy has made possible one of the most 
radical changes ever made in the conduct of any 
public utility, almost without friction and en- 
tirely without bitter feelings. 





—— 


LETTERS TO THE EDITOR. 


oe 


Still More of Western: Views on Conservatior. 

Sir: A careful reading of Mr. Johnston's letter pub- 
lished in your issue of Sept. 22 puts me in mind of the 
Scotchman who ‘‘was perfectly open to conviction but 
would like to see the man who could convince him.” 
This being the case it seemed hardly worth while to 
burden your pages with an answer. His letter of Oct. 
6 should not go unanswered because it assumes situa- 
tions that are not in accordance with the facts 

When Mr. Johnston says ‘‘we of the West are in dark- 
ness’’ he speaks only for those holding his views, and 
ignores the existence of many to whom ‘‘Conservation” 
does mean something and who are willing to see the 
old order changed, even at a temporary cost to them- 
selves Those for whom I would speak live this side 
of the Rockies; come in contact with the Forest Bureaus, 
pay grazing fees, and yet do not revile the ‘“‘New Na- 
tionalism.”’ Moreover, if Mr. Johnston cares to get 
away from glittering generalities and be specific his 
arguments will not go unanswered. 

Mr. Johnston makes fair discussion hard by implying 
things that have no existence out of prejudicial imagin- 
ings Will he please tell us who has ever advocated 
that our ‘‘national heritage should be locked up for the 
’ In what respect is the 
West lesa ‘‘open for the stronger sons of the East’’? 


benefit of unborn generations” 


The good citizens can ‘‘support a home” now as before, 
and they are coming out here in ever increasing num- 
bers and seem to like it. 

Mr. Johnston says part of the white race ‘‘desires to 
restrict settlement.’"’ Even if that were so, why not? 
Mr. Johneton says he believes the public domain is a 
national heritage, and if so does he believe in minority 
rule? The census estimate of 1906 makes the total 
population of the States of Idaho, Montana, Nevada, 
Utah and Wyoming less than the combined population of 
Pittsburg and Boston, and less than 144% of the popu- 
lation of the United States. To turn over the control 
of the board of directors to 144% of the stock of a 
company would be considered an absurd proposition. 

Supposing all this ‘‘Conservation’’ business does not 
work out to our liking, does that warrant wholesale 
condemnation? We expect criticism to run rife with 
the demagogue and the political strap-hanger, but an 
engineer ought not to pull down except as he can build 
better. All thoughtful men recognize that this country 
is in a state of momentous transition, and if we are 
not to run amuck cool heads and unselfish effort are 
absolutely necessary. And as we feel our way upward 
many mistakes will be made and temporary harm will 
be done, but those of us who still have faith that the 
world is growing better feel that little is accomplished 
by sitting down and wailing because things are not as 
in the ‘‘good old days" or because the new shoe pinches. 

Very respectfully, 
Geo. M. Bacon, M. Am. Soc. C. E. 

Salt Lake City, Utah, Oct. 11, 1910. 

anes _ * _ ee 


An Interlocking Sheet Pile Cofferdam for Rais- 
ing the ‘‘Maine.”’ 


Sir: Referring to the various schemes proposed for 
the raising of the “‘Maine,’’ it is not easy to see why such 
very expensive methods as have been suggested are 
necessary, either in the way of building great stationary 
docks or rigging up floating machinery for bodily hoist- 
ing the hull from the water. Either of these methods 
are objectionable, firstly, because of their great ex- 
pense and the difficult diving work and hoisting in- 
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volved, with a vessel so broken and submerged in mud; 
and, secondly, because of the danger of so disturbing 
the physical condition of the boat and its contents that 
it would not be sure to furnish the historical evidence of 
the causes and effect of the disaster, which is so im- 
portant from a national and an international point of 
view. 

It would seem from a casual view of the subject that 
the obvious method of treating this problem would be 
to build a cofferdam entirely around the ship, after- 
wards pumping out the water and digging or dredging 
out the mud surrounding her until a complete examina- 
tion could be made of her present exact condition, undis- 
turbed. It would then be easy to break her up wholly 
or in part or else to repair her so that she could be 
floated. It would seem to an outsider that such a 
cofferdam could be quickly and cheaply built by driving 
a continuous row of steel piles with interlocking edges, 
several forms of which have been devised for such work 
on a smaller scale. These would be of some general 
form resembling I-beams or channel beams with the 
edges so formed as to hook together, each pile sliding 
down in mesh with the edge of the last one driven and 
securely locked thereto through its descent. The whole 
structure being of an approximately elliptical form, 
would act as a series of arches to resist the outward 
pressure of water or mud The piles could also be 
braced at the top, if necessary, by lateral trussed work, 
as fast as they were driven. 

Such a structure would of course have the advantage 
of a large percentage of salvage, as it could all be 
pulled up and used again somewhere else. If steel 
‘“‘shapes’’ of appropriate design and sufficient strength 
cannot be procured in open market it would not be 
difficult to design and have rolled to order something 
large and strong enough. 

It may be that owing to ignorance of the exact con- 
ditions present I am suggesting impracticable methods. 
If so, I should be glad to be informed just why this 
system, or some modification of it, should not be a 
happy solution of the problem. 

Very truly yours, 
Oberlin Smith. 

Bridgeton, N. J., Oct. 7, 1910. 

{It is interesting to note that about a week af- 
ter we received the above letter, press reports 
announced that the Board of U. S. Army Engi- 
neers appointed to investigate the raising of the 
“Maine” had decided to utilize the interlocking 
pile cofferdam, approximately as outlined by Mr. 
Smith. The details of the scheme are given on p. 
#24 of this issue.—Ed. ] 


——$ —__________ — 


Notes and Queries. 

In ‘“‘Formulas for Use in Detailing Steel Structures,” 
Eng. News, Sept. 1, 1910, pp. 224-226, an error is reported 
by the author, Mr. Hart Vance. Near the bottom of the 
middle column on p. 225, the calculation for angles A 
and B is stated to give tan A and tan B, whereas the logs 
given are those of cot A and cot B. The angles are given 
correctly, however. 

We published in our issues of Sept 23, 1909, and May 5, 
1910, maps showing the peculiar snape of the city of 
Los Angeles since its ambition to become a seaport led 
it to annex first a long narrow strip of land leading to 
the ocean and then several towns bordering on the ocean. 
The Security Savings Bank of Los Angeles has issued a 
folder showing on nine successive pages the way the 
city has grown and altered in shape from the original 
area six miles square. The maps are drawn from the 
official records and are more accurate and detailed than 
the one which we published. The folder also shows a 
map of the Los Angeles Aqueduct, now under construc- 
tion, and a map of Los Angeles Harbor. 








The First Formal Meeting of the American 
Iron & Steel Institute. 


The first formal meeting for the reading of 
papers of the American Iron & Steel Institute 
was held at the Waldorf-Astoria Hotel, New 
York City, on Friday, Oct. 14. Nearly 200 were 
in attendance, including the chief officers of 
nearly all the important iron and steel produc- 
ing concerns in the United States. There were 
also present as guests nearly 30 officers of 
European iron and steel companies. 

At the opening of the meeting, the Presiden- 
tial address was delivered by the Institute’s 
President, Mr. Elbert H. Gary, Chairman of the 
Board of Directors, United States Steel Corpora- 
tion. Mr. Gary’s address set forth the aims 
and purposes of the Institute, referring esz ecially 
to the need for co-operation among ircn and 
steel producers fer the maintenance of prices 
on a stable basis, free from sudden an large 
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fluctuations. Mr. Gary’s address is r: 
in full elsewhere in this issue. 

The address was followed by a paper 
James A. Farrell, President of the United 
Steel Products Export Co., on “Foreig; 
tions.” The general subject of Mr. } 
paper was the possibility of harmoni 
operation between American and forei, 
and steel interests for their mutual be: 
practically carried into further detail th 
set forth in Mr. Gary’s address. Mr. | 
paper was read by Mr. E. C. Felton, P 
of the Pennsylvania Steel Co., who lat 
part in its discussion. Further discussi, 
also presented by Mr. George W. Perk 
J. P. Morgan & Co., Herr E. Schalte: 
Chairman of the Stahlwerksverband Aktie: 
schaft, and Mr. E. A. S. Clarke, President 
Lackawanna Steel Co. All those who too! 
in the discussion expressed their appr: 
of and agreement with Mr. Farrell’s vik 

The next paper presented was by Mr. \ 

B. Dickson, First Vice-President, U. §S. 
Corporation, entitled, “The Betterment of 
Conditions in the Steel Industry.” Mr. D 

has taken a special interest in and ha 
largely responsible for the notable work 
taken in: recent years by the Steel Corp 

and its subsidiary companies for the pro! ! 
of employees from accident and the re! f 
those suffering from accident and those 

dent upon them. Mr. Dickson urged tl! 

the pending legislation for radical alters g 
in employers’ liability laws, manufact rs 
should use their influence as good citize: 
the end that such legislation should be pri 
framed so as to be just and fair to all int: 
concerned. He remarked that it was easier «nd 
wiser to help steer an automobile than to bl: 
stand in its way and be run down. We 
to present Mr. Dickson’s paper in our 
issue. 

After a recess for luncheon Mr. Dickson's 
per was discussed by Mr. Charles Kirchh 
Mr. Edgar S. Cook, President of the War 
Iron Co., and Mr. Edward Bailey, Preside 
the Central Iron & Steel Co. of Harrisburg 

Following this, Mr. Charles Kirchhoff read 
paper on the “International Metallurgical (o 
gress of 1910,” held in June at Diisseldorf, Ge: 
many. Mr. Kirchhoff gave an excellent sun 
mary of the principal technical features of 
Congress. His paper was discussed by Herr 
Schaltenbrand, who was President of the Diiss 
dorf Congress, and by Prof. Henry M. Howe 
of Columbia University. 

The final paper on the program was by Mr 
Willis L. King, Vice-President of the Jones & 
Laughlin Steel Co., and had the title, “Cont: 
Obligations.”” Mr. King referred particularly 
the practice which has grown up in the 
trade of permitting a purchaser who has 
tracted for a certain tonnage of steel to cancy! 
a part of his order or have the price alt: 
in case market changes occur to his detrimen! 
after the contract is made. Mr. King urg 
that contracts of sale should be equally b 
ing upon seller and buyer, and expressed /\'s 
belief that proper co-operation among the pr: 
cipal iron and. steel interests would elimi: 
the present practice, which he branded as hiz 
detrimental and unfair to the producers. 

Mr. King’s paper was discussed by Mr. Cha! 
M. Schwab, President of the Bethlehem 5! 
Co., Mr. J. A. Topping, Chairman of the 
public Iron & Steel Co., Mr. Charles S. P! 
President of the Cambria Steel Co., Mr. H 
Bope, First Vice-President of the Carnegie = 
Co., and Mr. E. J. Buffington, President of 
Illinois Steel Co. All of these gentlemen 
pressed general accord with Mr. King’s 
posals. This concluded the day’s program 

In the evening a banquet was held in 
grand ball-room of the Waldorf at 7:30 p 
On Saturday the members and guests 
the day in an excursion to the principal | 
of interest in New York Harbor. On § 
evening, Oct. 16, a special Pullman train 
compartment cars, left the Grand Centra! 
tion with about fifty members of the Ins 
and their foreign guests, and the presen' 
has been spent in & tour taking in the pri 
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Cooperation in the lron and Steel Industry ; of the iron and steel industry of America, as evidenced themselves 


Presidential Address Before the Amer- by these figures, for the purpose of emphasizing the im- If you suggest that many members of this Institute 
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¢ The production of fron ore in the United States and claims of any member to the prejudice of other mem- to the law of supply and demand, make the 
5 Canada, during ¢he year 1880, using in all cases round bers or of any one outside. of supposing that capacity to produce creates 
Ei mbers, amounted to 7,000,000 thin As stated by many of you during the period of for- The law of supy i demand means the quan- 
& ° : mation of the Institute, it is intended that ethical ques- tity which one possesses is wil to dispose of and 
F ay NS oe a EE ee a > yea. tions shall be considered as important as economic or the quality which another desires to possess and is will- 
M Oe er ry ee ree Pore ee * |. .27'500,000 scientific questions. The rights and duties of each mem- ing to buy. Capacity to furnish does not create sup- 
% Ep a wtih 6k ho tied aa SB RKRASE REA Ws oe 53,000,000 ber, so far as his conduct relating to this particular ply; nor does ability to purchase create demand 
G IRON: department of industry is concerned, and within the lines It is just as illogical to say that because one is able 
Ke SOO a 56s a eee Th ce . 4,000,009 of propriety, should always be matters for the deliber- to furnish a given quantity, that is evidence of the sup 
In 1890 Sudinde 6 oo-0 nd cad pitetens seawcodtass 9,000,000 ation of the whole membership of the Institute. The ply, as it would be to say that because another can use 
= pn Ere <ent Lott nncphs <imgsy + sats so see level occupied by the Institute is high, and its manage- and has money to pay for a certain quantity, that 
ia oe Soy ment must always be above reproach; and in all the constitutes a demand. The whole question should depend 
amis, a questions which may properly be considered by the In- mutual consideration and decision The seller 
- eee teeter ens ans Sep ee ag 10. ee stitute the pecuniary interests and the honor of each uld never take advantage of the necessities of the 
In 1900 2... cco c cece cece cece cece cece ee 10,000,000 member are alike involved. consumer to unreasonably advance prices, nor should 
Ee DOOD eras sanewes Pikeinecdueu URbCe eS 25,000,000 These general references are made because they are in advantage be taken of the necessities of the producer to 
The increases in the production of steel did not cor- cordance with the pronounced opinions of the charter secure his product at an unreasonably low pric 
spond with the increase in the production of pig iron ™embers, and should be emphasized at the outset. What then should the manufacturer do at times when 
r the obvious reason that a good deal of scrap was Primarily the Institute was organized, and should be the consumers or purchasers are not willing to pay the 
elted, and, therefore, iron was used the second time. Conducted, for the benefit of its members. It should re- price demanded, however reasonable it may be? Many of 
“he production of coke amounted to: sult in decided pecuniary advantage to all. The oppor- us at least, believe he should reduce the output to meet 
ais tunities for presentation and discussion of economic or the demand, much or little, and wait until those in need 
“ 1800 CSLING EA WS UCR ba te tabs ade caceaddee 3,500,009 scientific questions are likely to give all a clearer under- are willing to pay what is fair and right. Remember 
~ 4 seme dees srauteustevessevns sans cses eee standing of all the facts and circumstances applicable to this assertion is based on the assumption that prices at 
; WO ee aRlEeboea ti Ricine., ae the management of the factories, and furnaces, and mills, all times must be fair and reasonable and subject to re- 
5 and their connections, so that every one possessed of the ductions or changes whenever it is decided they ought 


? the ratio of increase during the next 20 years should 


é necessary knowledge may deal with reference to the to be made. Such reductions, however, should be made 
he same in each decade over production ‘at the close : 


rights of all concerned. only after due consideration, and in an orderly way 
"Chatrenan Board of Directors, U. S. Steel Corporation, Also, the consideration and discussion of ethical ques- and not as the result of panic, ; 
roadway, New York City. tions particularly affecting those outside of the member- On the other hand, if prices are at any time higher 
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than they ought to be, the consumer, whatever his pe- 
cuniary ability to pay may be, should wait until the 
prices are reduced. If the attitude of both seller and 
purchaser should be as suggested, it would not be long 
before they would get together on a proper basis, es- 
pecially if what we advocate shall be carried into actual 
effect. What has been said is outside of, and without 
reference to, any question of special privilege, or undue 
advantage, or improper control of any commodity which 
would enable the producer from motives of cupidity or 
otherwise to fix or maintain unreasonable prices, or to 
take advantage of the necessities of the consumer. The 
great aggregations of wealth make this question im- 
portant; but it may not be appropriate to discuss the 
same at this time. 

Now, how shall we bring about the conditions which 
have been suggested as ideal? 

The existence of this Institute, and the large attend- 
ance on this occasion, furnish the answer. 

Real, hearty, cheerful and continued cooperation on 
the part of the members will secure results which should 
be entirely satisfactory. Frank and friendly intercourse; 
full disclosure of his business by each to the others; 
recognition by all of the rights of each; a disposition to 
assist and benefit each other so far as practicable and 
proper; conduct founded on the belief that healthy com- 
petition is wiser and better than destructive competition; 
all these are desirable and necessary and will be effective. 

Some of you may say that in your opinions, based on 
the past, a fair and just equilibrium cannot be maintained 
except as the result of some agreement on the part of 
those who are interested. It is a sufficient answer to 
make that you have no right to enter into such an 
agreement, express or implied; that the laws of this 
country are opposed to it. 

But, as stated by the Attorney-General of the United 
States in his argument before the Supreme Court in the 
Standard Oil case, the law does not compel competition; 
it only prohibits an agreement not to compete. If com- 
petitors are in frequent communication and make full 
disclosure to each other in regard to their business, 
notifying one another of what they are doing, it will fol- 
low as a natural result that no one will take advantage 
of the information he thus receives to act unjustly or dis- 
honorably towards his neighbor. You know by experi- 
ence this is so; and it will become more certain as time 
goes by and each of us realizes more fully his obligations 
to others and to this Institute. 

Cooperation is broadening in its application to specific 
subjects growing out of the activities of life. We see it 
in many lines of business outside of our own. We 6ee it 
in this country, and in foreign countries. Especially 
have we observed it during the last few months in the 
consideration of some of the matters which have de- 
manded the attention of the Interstate Commerce Com- 
mission and other official departments. 

Cooperation can be, and should be extended to our busi- 
ness relations with foreign manufacturers and pro- 
ducers. They will meet us half way. Indeed, the pres- 
ence at this meeting of so many distinguished and rep- 
resentative men from Great Britain, Germany, Austria, 
France and Belgium, respectively, is positive proof that 
they believe in this Institute, and are friendly to its 
members, and have high appreciation of the efforts we 
have been making in the direction of conciliation and co- 
operation. 

Whenever and however we may have opportunity to 
meet these gentlemen and to legitimately cooperate with 
them in promoting and conserving their interests as well 
as our own, we should do so without hesitation. We 
must at all time evidence a disposition to reciprocate the 
friendship which these gentlemen have shown, and to 
demonstrate to their satisfaction that we believe thor- 
oughly in the doctrine that we are more or less bound 
together by business connections, and that we enjoy 
prosperity when they enjoy it, and that we fail of success 
when they fail. Many who are present will live to see 
the time when the spirit of cooperation shall extend even 
to the government of the nations of the earth. 

Again, there is no better way of advancing our own 
interests than to conduct ourselves in such a way as to 
make it certain we are endeavoring to promote the 
welfare of others with whom we come in contact. Upper- 
most in our minds should be the proper consideration of 
the rights of our employes. Members of this Institute 
represent corporations or firms who have in their em- 
ploy hundreds of thousands of men. Many of these 
workmen are foreigners who are not familiar with our 
language or customs. Some of them have been poor and 
have had few advantages in their native countries, and 
may not be fully able to protect themselves, 

Whether this be true or not we should make it certain 
that all are so treated that they have the opportunity to 
be well housed, and well fed, and well clothed. So far 
as we can we should lend our assistance to the improve- 
ment of the conditions of our workmen, and, of course, 
the wages paid should always be fair and reasonable. 
All of us have discovered since this Institute was formed 
that there were many things which we could do for the 
betterment of the conditions of the working-man; and we 
have been prompt to do them. Particularly have we 


made great strides towards safeguarding our employes 
against accidental injury. 

A continuation of the efforts we have been making in 
this direction will result in securing a larger measure 
of confidence on their part, and will bring to us the con- 
sciousness that not only have we benefited ourselves pe- 
cuniarily, but what is more important, that we have done 
the right thing. Certain aspects of this subject will be 
presented in a speciai paper. 

Also, we should extend the spirit of cooperation to 
our customers. We should be sure at all times that we 
are treati=.~ them right. If it is claimed on any occasion 
by a .ustomer that our prices are too high with respect 
to any commodity, we should promptly take up with him 
the question for the purpose, and with the intention, of 
arriving at a just conclusion. In all cases we advocate 
the doctrine of cooperation as opposed to independent 
action. We have found, particularly during the last two 
or three years, that we are succeeding better as we are 
brought into closer relations with our customers, giving 
them our confidence and informing them frankly of our 
conditions and intentions. 

I predict for the Institute a great future. We are 
ambitious to have it prosper, and shall not be disap- 
pointed. So long as we pursue the path we have marked 
out we shall merit and receive the approval of all who 
are acquainted with our work. The influence of the 
Institute for good will be pronounced, and as it is better 
established and thoroughly known, its opinions, as offi- 
cially expressed on all matters which it may properly 
consider, will be respected. 

For the honor you have conferred upon me personally 
in the election of your first President, and for the cordial 
support which you have extended without reserve, I 
thank you sincerely. For your confidence and friendship, 
I am profoundly grateful. 





The Army Engineers’ Report on Raising the 


é<é ° %”” 
Maine. 


Following the appropriation of $300,000 by Con- 
gress to be utilized in raising the wreck of the 
U. S. battleship “Maine” from Havana harbor, 
the Chief of Engineers, U. S. Army, appointed 
a board of army engineers to investigate the 
condition of the wreck and to report upon the 
best means to carry out the purposes of the ap- 
propriation bill. This board, of which Col. W. 
M. Black is chairman, made an intimate per- 
sonal examination of the sunken hulk and of 
the bottom and weather conditions in the har- 
bor, and examined in some detail all of the many 
schemes for raising the ship which were brought 
before it. As a result of its study, it recently 
submitted a report to the Chief of Engineers, 
Gen. W. H. Bixby, who, through the Secretary 





Fig. 1. Cofferdam of Steel Interlocking Sheet Piles 
to be Driven Around the “Maine.” 


of War, transmitted it to the President for ap- 
proval. This report recommends that a steel in- 
terlocking sheet-pile cofferdam be built around 
the wreck, the interior pumped dry and the ship 
examined on the dry bottom so provided, its 
future disposition to be decided by its condi- 
tion then ascertained. The plan has been ap- 
proved by the President and work, under its 
provisions, is to be started as soon as orders for 
material can be filled. 

We have received from the Chief of Engineers 
a copy of the documents in the case, and from 
Col. Black a statement of the details of the 
scheme as now worked out. From this infor- 
mation we have prepared the following account. 


Report of the Board. 


The important sections of the Board’s report 
are as follows: 


An examination to abcertain the present 
the exact location of all fragments of the w 
character of the bottom and underlying strat 
of soundings, borings and exploration by diy 
in progress. This work is being done rapid! 
oughly. 

The knowledge which the Board already 
conditions in Havana harbor enables it ¢ 
confidence that no severe storms, except thos 
the characteristics of hurricanes or tornadc 
anticipated. Havana harbor is well sheltered 
as in 1906, a hurricane might cause the ten 
pension of any work in progress, but, if th 
posed by the Board. are approved, it is beliey 
so severe a storm would not cause any seriou 
work already done. Wave action in the vir 
wreck is generally slight. Under the worst 
waves more than 2 ft. high are not to be expe 
tidal range is somewhat less than 1 ft. T! 
range is slightly over 2 ft. 

The intimate knowledge possessed by memb« 
Board of the conditions in Havana harbor a 
it to state with confidence its belief that bori: 
quent to those already made will indicate 
departure from the conditions disclosed; ther 
some slight variations in the depth of the sev: 
but it is believed that there will be no marked 
in the character of the material found. 

The Board has examined with care all of the 
Congress at the time when the appropriations w 
for the work in question and finds that there \ 
important conditions upon which great stres 
First, that there should be made a most thor 
amination of the wreck of the ‘‘Maine’’ with 
ascertaining, if possible, the cause of the disast« 
that all of the remains of the men who went d 
this vessel, and which are still therein, shou 
covered in order that they may be given honora 
in Arlington Cemetery; third, that the military 1 
attached to the wreck of the ‘‘Maine’’ should 
ered intact and erected as a. monument over | 
of these seamen. The plan which the Board pr 
based largely upon the above conditions which 
to have been the will of Congress to impose. 

It is well known that there have been numerou 8 
sions as to the cause of the disaster, which r 
the destruction and sinking of the battleship 
from time to time there have been statements mad 
the United States was unwilling to disclose, o: 
discover, just what was the real cause of this 4 
The Board believes such statements to be absolut: 
founded, and, as evidenced in the debates i: 
that the United States is anxious to do every 
power to render it possible to make a most thor 
amination of this wreck in order that its caus« 
ascertained if in any way whatever it is practicable t 
do so. 

There have been a great number of possible 1 
suggested to the Board, but those which have any merit 
at all may be divided into two classes: First, m is 
by means of which the wreck may be ysaised bodily from 
the bottom by placing underneath it or attachi to it 
cables of sufficient strength and in sufficient number, the 
wreck to be lifted by attaching these cables to 

which may be sunk by admitting water thereto and 
after the cables are attached, pumping out this water and 
permitting the excess buoyancy of these caissons (to lilt 
the wreck to the surface; or by building around (th 
wreck a wharf or a series of caissons* and then lifting 
the wreck by attaching the cables to mechanical devices 
to be operated on this wharf or on these caissons; second 
placing a cofferdam around the wreck, unwate: it, 
examining the wreck in situ, and then raising or remov 
ing it by one of several practicable , methods, either 
breaking it up and taking it out piecemeal, or, if n 
ditions permit, placing a bulkhead aft of the destroyed 
portion and then bringing the wreck to the sur by 
admitting water to the cofferdam. By this las ethod 
it may be necessary to cut off the destroyed port of 
the vessel and remove this latter part piecemeal 

The Board is most decidedly of the opinion tha 1€ 
second of these two methods is to be preferred, and that, 
to accomplish the wishes expressed in Congre t is 
absolutely essential that an opportunity should ! ven 
to examine the wreck thoroughly just as it lies and re 
there has been any change whatever in the rela! i- 
tions of any of its parts or chance of such chang: 3 
manifest that any plan which proposes to raise th reck 
before it has been exposed to view will beyond « 
necessarily result in the alteration of the relativ: i 
tions of some of the portions of the wreck or (bh g 
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ments thereof; even if cables were to be placed r 
the undamaged part of the vessel only, the great it 
of the injured part would cause some deflect s 


members and even the slightest disturbance 
pieces of wreckage or the alteration of their loca! 
reference to the other parts of the wreck mig 
absolutely impossible a decision as to the cat 
destruction of the ‘‘Maine.”’ 

For the reasons above given, the Board | 





*See Engineering News, Aug. 4, 1910, p. 126 
, 
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offerdam around the wreck of the ‘‘Maine’’ suf- 
strong and stable to answer the purpose for 
is intended; to unwater this cofferdam and to 
way around the damaged portion of the vessel in 
hat a thorough investigation, if desired, may t 
‘ every portion of the ‘“‘Maine”’ just as it lies and 
it has been in any way disturbed. Thereafter, i 
esed to raise or remove the “Maine’’ by whatever 

i this examination may,show to be the most praic- 

and most economical. 

tion is respectfully invited to the fact that the 
does not consider that it is charged with any ex- 
yn of this wreck with a view to a determination 
cause of the disaster, nor is it ordered to express 
inion upon this matter. The Board proposes, how 

o lay bare the wreck in order that such examina- 
1ay be made by any properly constituted authority 
soard has already expressed its opinion that it would 
sirable to extend an invitation to the Spanish Gov- 
ient to have such representatives as it may desire 
t when the wreck is in a condition to be examined 
the Board now renews this recommendation. It is 
recommended that the Navy Department be re- 


ager ne K 





Plan of Junction of 
Cylinders 





Detail of Connection 
at “A”, 
Fig. 2. Detail of the Cofferdam Cylinders. 


ested to designate officers to examine the wreck before 

removal, and it is believed that it would be well to 
extend a similar invitation to the Cuban Government. 

Respectfully submitted, 
W. M. Black, 
Colonel, Corps of Engineers, Senior Member of the Board 
Mason M. Patrick, 
Lieut.-Colonel, Corps of Engineers. 

Sept. 23, 1910. 

Method of Raising the Wreck. 

As soon as the Board of Engineers received in- 
structions to investigate the case,. they started 
I ngs in the immediate vicinity of ‘fhe wreck. 
The first five of these borings are indicated in 
pian on Fig. 3 and a section through one of the 

pical borings is shown in the same figure. This 
particular boring, No. 2, is very similar to the 

hers that have been and are being made. It 
| be seen from this that on the bottom of the 
rbor there is about 15 ft. of a soft clay sand 
) which the “Maine” has sunk. Below this 
is a fairly hard blue clay, which seems to 
nUnue.until bed rock is reached. Relative ob- 
ations on the various parts of the “Maine” 
le to-day and ten years ago show that after 
first settlement into the mud in the bottom 
the harbor no further settlement took place, 
that it seems reasonable that once the soft mud 
been cleared away from the wreckage no 
ther settlement need be expected. Test plies 
also driven, which, once the soft layer was 
etrated, descended in a most uniform manner, 
ving a hard, dense bottom. 
ting on the information gained from these 
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borings and test piles, the Board reaommended 
that a cofferdam be built around the wreck as 
indicated in its report above. This cofferdam is 
shown in Figs. 1 and 2 As it will be seen 
there, it consists of a series of cylinders 50 ft. 
in diameter on the sides of the boat, and 40 ft. in 
diameter at its bow and stern; the clearance at 
all points is enough to avoid the outlying wreck- 
age. Each cylinder is made up of steel sheet 
piling, and is connected to the adjacent cylinder 
only by an arched wall near the outer face and 
there will be no attempt to make a connection 
at the points of tangency. The arched wall, as 
will be seen in detail in Fig. 2, is also made up 
of sheet piling driven into a special section at 
the connection to each cylinder. 

These cylinders are to be driven to an eleva- 
tion of —70 ft. which will take them well into 
the blue clay of the bottom. Once driven, each 
cylinder is to be filled to the top with earth 
dredged from a shoal in another part of the 
harbor. The space between the cylinders and 
the arched wall is also to be filled in a similar 
manner. When the interior of the cylinders is 
filled to the top continuously around the coffer 
dam, pumping will be started and the whole dam 
unwatered. An examination of the wreckage 
will then be made, and if possible or desirable 
some means will be taken to raise the wreck. 
If, however, this is not possible, the wreckage 
will be broken up and disposed of in some other 
manner, 

Each cylinder is to be driven around a tem 
plate fixed on a pile driven in the center of the 
cylinder. This template will be first fixed and 
the steel piles tapped down a slight distance into 
the mud inthe bottom, just sufficient to hold them 
steady, and when the entire circle is completed 
the cylinder will be driven as a unit. On ac- 
count of the difficulty in handling 70-ft. lengths 
of steel piling, they are to be cut in 30 and 40-ft. 
lengths, and are to be spliced when driven. All 
this work is to be carried on under the direction 
of the Board of Engineers by day labor and with 
material purchased by the Board. 
it is hoped to get the work so well along that 
the “Maine” will be open to inspection before 
Congress adjourns next March 


In this way 


Recommendations of the Chief of Engineers. 

In submitting the report of the Board to the 
President, Gen. Bixby made several recommen- 
dations. The most important of these are as 
follows: 

No serious consideration has been given by the Chief 
of Engineers or the Special Board, to such propositions 
for this wreck removal as provide for giving the removed 
portions to the proposer for purposes of exhibit as curi 
It is as 
sumed from past discussions in Congress that such use 





osities along the Atlantic coast or otherwise 


of the wreck would be offensive to the better element of 
the American public. Under such circumstances, the 
present plan proposes exposure of-the wreck in such way 
that any portions of value may be disposed of as Con 
gress may later decide, or the entire wreck and wreckag> 
may be given a deep sea burial 

The engineer officer, acting for the Special Board in 
preliminary work at Havana, has already in his posses- 
sion, through the courtesy of the Cuban Government, the 
use of a storage yard, of a good dock front, of steam 
hoisters, dredges, pile-drivers and pumping apparatu 
These are freely loaned by the Cuban Government to the 
United States, but might not be so readily loaned to out 
side contractors. With this plant, work can be immedi 
ately commenced, and other plant can be added as its 
necessity becomes evident. 

The particular engineering method of work, using a 
cofferdam of interlocking steel piling as a preliminary 
to the exposure and subsequent removal of the wreck of 
the ‘‘Maine,’’ as recommended, is the result of a careful 
study of all the various propositions so far submitted to 
the War Department for the removal of this wreck. As 
stated in effect by the Board, it appears especially desir- 
able that, prior to removal, the wreck shall be exposed 
to view in condition as little changed as possible so that 
its present actual condition may be easily and fully in- 
spected and thoroughly known; and such condition with- 
draws from further consideration any method of floating 
the vessel to the surface by the use of air or other like 
material pumped or otherwise placed within the wreck, 
by lifting it with chains or cables either passing beneath 
the wreck, or attached to its sides. As is well known, 
this wreck has now been in the water for more than 12 
years, its forward portions having been seriously shat- 
tered by explosion, and its remaining portions neces- 
sarily badly injured by rust; under which circumstances 
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air pressure from within would be liable to tear out its 


ks without removing the sides and bottom, and chains 


» 





nderneath or on the sides would be liable to tear their 
way through the weakened metal or at least to alter the 
present condition of the vessel very decidedly On the 
other hand, by surrounding this wreck with a cofferdam 
which can be pumped out he abstraction of the water 
ll immediately expos yrtions of the wreck 
o view, and the subsequer re val of the mud by 
hovel or water jet will expo the wer portion without 
ranging any way it 1 t conditior It may b 
ssumed that the wreck is ready embedded itself so 
olidly in the mud of Havana har tha ufter the un 
watering of the caisson, tt wreck will either stand firmly 
on its own bed or can easily be held there by bracing 
against the interior wal f t ifferdam Moreover 
e construction and the unwat g i ‘fferdam is a 

e of engineering work y day a e, involv 

ng no special diff es and eing y depende 
upon funds and time ecessary rr ordinary progres o 
work The arrangement of 1é yposed fferdam, as 
Ab} 
° 
NO.£ x 
° ° o 





Fig. 3. Plan of First Five Borings and a Typical 
Boring Section. 

regards its distance from the side of the wreck, | u 

as to place it within reasonable reach of the wreck for 


purposes of side-bracing, and yet far enough from th 
wreck to allow the cofferdam.to inclose all loose wreck 
age supposed to have been thrown off of the wreck by 
interior explosion at the time of the sinking of the vessel 
The conditions already known, and recently verified, in 
Havana harbor regarding the extent to which water 
levels are affected by winds and tides, the depth of wate 
and mud, and the depth and stability of underlying ma 
terial, make the cofferdam method a comparatively simp! 
process 

Estimates of cost, while already 
for comparison of methods and for progress of work and 
for determination of what can be done within the limits 
of the present appropriation, are not, as yet, submitted 
in detail for many reasons; but they show that the $300 
000 already appropriated will cover the preliminary t 
ing and test pile-driving now in progress, the preliminary 


prepared as a bas 


or 





dredging and removal of loose wreckage along a line to 
be occupied by the cofferdam, the cost of the steel shee 
piling delivered at Havana, the driving of the same, the 
clay and rock filling of the cylinders, lumber for form 
and forming, the banking of mud inside the cofferdam 
where useful, the unwatering of the cofferdam, the bra 
ing of the wreck, all with a liberal margin for con 
tingencies; and it is quite probable that there will sti! 
remain a moderate amount of money available for partia 
removal of the wreckage which may be found within 
the cofferdam 

On the supposition that, after the wreck is once expose 
to. view, Congress._may prefer that jt shall be given a 


i 


} 





deep sea burial and thereby disposed of beyond resur 
rection, there will still remain the work of removal of th 
wreck itself and of the cofferdam, and work of restoration 
of the adjoining harbor to its condition before the date of 
the wreck. 

The actual removal of the wreck and restoration of the 
harbor to its original condition may require a further 
appropriation from Congress of not eaceeding $200,000 
While this estimate may be considerably reduced at a 
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later date, it is not considered safe to submit any lesser 
estimate at the present time; this estimate being such 
that the total of the work under present and future appro- 
priations will not exceed the rough estimate already given 
by the last Chief of Engineers while the matter of appro- 
priations was before Congress. . 
W. H. Bixby, 

Chief of Engineers, U. S. Army. 


The President's Approval. 

In approving the reports of the Board and of 
the Chief of Engineers, President Taft wrote: 

I fully concur in the recommendations of the Board 
and of the Chief of Engineers and the Acting Secretary 
of War, and approve not only the plan but also the 
methods of doing the work by hired labor and purchase 
of materials in open market in order to secure due speed. 

I believe Congress intended that this work should be 
done as promptly as possible and also under such con- 
ditions that information as exact as possible should be 
secured in respect to the cause of the explosion, and 
that these considerations should have more weight in de- 
termining the plan of procedure than even those of 
economy. To retain complete control of the work in the 
hands of the Army Engineers will strengthen publie con- 
fidence in the results shown. 

Since the decision of the engineers as noted 
above, Havana harbor has gone through one of 
the worst hurricanes in its recent history (see p. 
429 of this issue), but we are authoritatively in- 
formed that this will have no effect on the plans. 
The portion of the harbor where the “Maine” 
lies is well protected, and observations 
that even under the most severe 
the waves do not run excessively high. As the 
only danger there during storms is from wind, 
the stability of the cofferdam itself would never 
be threatened by a hurricane and warning is gen- 
erally given in time for the barges and work 
boats either to get to a place of safety or to 
anchor so securely that the wind could not ‘move 
them, 


shown storms 


Annual Convention of the American Street 
and Interurban Railway and Allied 
Associations. 


29th annual convention 
and Interurban 


The 


Street 


of the American 
Railway Association, and 
the last one to be held under that name, opened 
at Atlantic City on Oct. 10. There was an at- 
tendance of slightly over 3,000. This associa- 
tion and the five affiliated ones (of the account- 
ants, engineers, claim agents, traffic officers and 
manufacturers) apparently were never in healthier 
condition, and it is only an extension of activity 
to cover the entire field of electric railroading 
that has led to a change of name to that which 
these bodies will hereafter bear—‘The American 
Electric Railway Associations.” 

Of all these several associations only that of 
the manufacturers of electric railway apparatus 
and supplies did not have a formidable program 
of meetings. These men, however, contributed 
in no small measure to the success of the con- 
vention by their attractive exhibits and sub- 
stantial contributions to the comfort and enter- 
tainment of all in attendance. The program of 
the associations’ meetings showed alto- 
gether about 30 committee reports and 25 papers 
and Such an extended range of 
topics has been possible only by the scheme of 
parallel sessions, as many as four being run 
simultaneously. This, of course, worked some 
hardships to men interested for instance in rate 
problems, shop accounts and prevention of acci- 
dents which were discussed at one and the same 
time. The daily convention issue of the “Electric 
Railway Journal’ was the last resort for those 
men with varied interests, for on each morning 
this journal was at hand with the several lead- 
ing papers, reports and discussions of the pre- 
vious day. 


other 


addresses. 


Only one of the several meeting halls was ade- 
quate, the others lacking in light and attract- 
iveness and abounding in noise. The exhibits 
were as numerous and as attractive as in pre- 
vious years, though the facilities 
pier were evidently 
most prominent features, perhaps, were 
manganese-steel special trackwork and _ pre 
rayment-car equipment. 


on the con- 
vention not as good. The 


two 


have 
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The entertainment features were sufficient to 
keep filled any spare moments the delegates or 
guests might have had; receptions, card parties, 
teas, concerts, an indoor baseball game, a grand 
ball and an amateur vaudeville show all had a 
place on the program. 

The results of the elections of officers of the 
several associations were as follows: 

AMERICAN ASSOCIATION.—President, A. W. 
3rady (Indiana Union Traction Co., Anderson, 
Ind.); Vice-Presidents: T. N. McCarter (Public 
Service Ry., Newark, N. J.), G. H. Harries 
(Washington Ry. & Electric Co., Washington, 
D. C.), C. N. Black (United Rys. of San Fran- 
cisco), W. G. Ross (Montreal St. Ry.). 

ENGINEERING ASSOCIATION. — President, 
W. J. Harvie (Utica & Mohawk Valley Ry.); 
Vice-Presidents: E. O. Ackerman (Columbus Ry. 
& Light Co.), J. S. Doyle (Interborough Rapid 
Transit Co., New York City), Martin Schreiber 
(Public Service Ry., Newark, N. J.). 

TRANSPORTATION AND TRAFFIC ASSO- 
CIATION.—President, H. C. Page (Consolidated 
St. Ry., Worcester, Mass.); Vice-Presidents: J. 
N. Shannahan (Washington, Baltimore & An- 
napolis Ry.), C. E. Learned (Boston El. Ry.), 
Dana Stevens (Cincinnati Traction Co.). 

ACCOUNTANTS’ ASSOCIATION.—President, 
W. H. Forse (Indiana Union Traction Co.); Vice- 
Presidents: M. R. Boylan (Public Service Co., 
Newark, N. J.), Wm. Brown (Utah Light & Ry. 
Co.), H. E. Smith (Montreal St. Ry.). 

CLAIM AGENTS’ ASSOCIATION.—President, 
H. V. Drown (Public Service Ry., Newark, N. 
J.); Vice-Presidents: H. K. Bennett (Fitchburg 
& Leominister St. Ry., Fitchburg, Mass.), C. A. 
Avant (Birmingham Ry., Light & Power Co., 
Birmingham, Ala.), W. S. Heaton (Los Angeles- 
Pacific Co.). 


The American Association. 

The meetings of the parent body commonly 
called “The American Association,” were three 
in number, two of which were “executive,” al- 
the program for all meetings and the 
results of the “executive” deliberations generally 
were published. The only visible effect was the 
exclusion of a number of unaffillated associate 
members who, though interested in the topics 
on the program, were forced to get their infor- 
mation second hand. 

The annual address of the president, Mr J. F. 
Shaw (Citizens Electric Ry., Boston) almost 
came within the description of routine business, 
such as the reports of the secretary-treasurer, 
and the various committees. This address was 
a general summary of the year’s activities, clos- 
ing with a review of the general electric-railway 
situation. While it was noted that the price of 
materials had fallen slightly, labor had increased 
so that the trouble of high general operating 
expenses had been aggravated. The remedies 
Mr. Shaw proposed lay in means of increasing 
revenue and in such publicity as would cause 
the public to recognize the railways’ needs. 

Detailed account of the year’s work was shown 
in the various committee reports like those on 
“Convention Subjects,” ‘Membership,” “Com- 
pensation for Carrying U. S. Mail,” “Brill 
Prize,”* “Welfare Work,” “Interstate Commerce 
Commission,” “Insurance,” “Public Relations,”’ 
“McGraw Dictionary.” 

A feature of the one public session was an ad- 
dress by Mr. F. R. Ford, of Ford, Bacon & 
Davis, of New York City, on “The Coney Island 
Fare Question.” It was an exposition of the 
study of the Coney Island‘and Brooklyn R. R. 
at the time of recent hearings, before the Public 
Service Commission for the First District of 
New York, on the reasonableness of a 10-cent 
fare from Manhattan to Coney Island—that is 
for a 12-mile ride with the traffic very largely 
confined to only six months of the year, and 
even then to holidays, Saturdays and Sundays. 
For a time dividends had been paid up to 16%, 
but these were followed by calls on the stock- 
holders for funds to rehabilitate the property. No 
“water” was found in the stock but it was found 


though 


*Prize for the best undergraduate thesis on an electric- 
railway subject; see Engineering News, Oct. 21 (p. 449) 
and Dec. 30, 1909 (p. 719). 
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that even the contested 10-cent fare did 
a reasonable income above expenses 
cent fare would have given heavy 
the winter time the gross earnings did ; 
platforn expenses. The most importan 
Mr. Ford’s paper was the applicatior 
case, of a method of studying valua: 
five viewpoints: (1) qapitalized earni: 
(2) market value of securities, (3) appr 
italization, (4) cash investment, (5) 
tion value. <A feature of the last stud 
unusually thorough investigation of th, 
developing such an electric railway fron 
idea to the going concern (of about Ss 
capitalization). The actual cost of «& 
the ideas, securing the charter and fr: 
ete., was placed at $421,000; $217,000 was 
in securing the property owners’ consent 
000 went to cover expenses and time 
manent organization during constructio: 
total was $895,000 and the reproductio; 
including such factors was $9,300,000. 
The discussion on Mr. Ford’s address 
as a whole, reflected a differing sentimen 
electric-railway officials. For instance, 
N. McCarter (Public Service Ry., of 
N. J.) made a vehement demand that 
way men be given such latitude in the m: 
rates that they could earn more than 6 
He felt that recent court decisions, 
Knoxville water case, took away all hop 
course to the courts to prevent confisca 
property and that legislation must be so 
remedy the trouble. On the other hand, 
I. Beggs, of Milwaukee, whose compa 
been under somewhat corrective study 
Wisconsin Railroad Commission announ 
faith in the aims and efforts of an abi 
mission and his belief in the utility of 
engineering valuation of the physical 
for roads where justifiable cash expenditu 
capitalization were not near neighbors—a 
tion largely existing in the middle west 
speakers predicted a reaction against stri 
lation and attendant valuations and othe: 
only an extension of present tendencies. 
At the second (executive) session, in add 
to the progress report of the committees on P 
lic ‘Relations (describing the Association 


state and public-service statutes) and Interstat 


Commission Affairs (reviewing recent 
legislation), there were two addresses. 

The first was “The Public Side of Street 
roading,” by Mr. Patrick Calhoun (United 
of San Francisco). It was a review of 1 
for an unfavorable public attitude toward str 
railway corporations—such as just and 
public demands, lack of municipal coopers:t 
political blackmail, etc. The remedies ad 
were education, full publicity, freedom 
political alliances, stern integrity in pub! 
private operations of the corporations, 
lishment of public-service commissions, an: 
rule of law at times of strikes. 

The second address of this session, ‘The ! 
delphia Situation,” by Mr. C. O. Kruger (1’ 
delphia Rapid Transit Co.), was not made | 

At the third and last session of the Ame! 
Association there was one report, that 
Committee on Education (relating their 
to establish a correspondence course amo: 
employees of member companies, but not 
porting definite results), and there were 
addresses. 

“Street-Railway Franchises,” by Mr. Cha 
Weston (Pres. South Side El. Ry., Chicago) 
the first. He urged that the best type of 
chise was a monopoly grant, fixing the r 
dividend according to the risk in the ventur: 
limiting the capitalization to the legitimate 
of such a project. He would have exten 
into sparsely settled territory in part sup) 
by the local interests benefited, and there 
be provisions for protecting the investm: 
the termination of a franchise, with publi 
the company’s accounts and affairs at-all 
This desirable franchise, Mr. Weston 
make possible for future railway developm: 
a campaign of education. 

The second address, “What Interurban 


, 








-tober 20, I9IO. 





Do for the Public,” by J. A. M’Gowan 
Indianapolis & Easton Traction Co.), 
a summary of growth in Indiana. He 
.ed up this by the statement that the 11 
of 1898 had grown to 1,800 and the -pass- 
rs earried had increased to 20,000,000 per 
m. Gross earnings had risen to $10,000,000 
farm property, largely through interurban- 
vay development, had appreciated from $540,- 
1) in 1900 to $662,200,000 in 1909. 
. final address was on “Taxes and Licenses, 
ir. G. E. Tripp (Stone & Webster, Boston). 
as an argument supporting the proposition 
the street-railway industry probably pays a 
er percentage of its gross earnings to support 
‘lie expenditures than is paid by any private 
poration or individual, when it should pay 
s on account of its public services. The ideal 
Mr. Tripp held to be in the form of a single 
of gross earnings from which the 
real and personal property 





” 


entage 

yunts paid on 

ild be deducted. 

Engineering Association. 
The acting president’s address of Mr. W. J. 
rvie (Utica & Mohawk Valley Ry.) was a re- 
rt on the year’s activities. After speedily 
aring away such routine business as demanded 
tention at each session, reports of technical 
mmittees were discussed. 

The first of these was on “‘Way Matters. 
report was in fact a collection of five 
(1) Specifications for Open-Hearth Girder and 
gh T-rails, (2) Standardization of Girder Rails, 

Track Gage on Curves, (4) Rail Joints, (5) 
onomical Maintenance. 
Concerning the first of these 
m- mmittee said: 


This 
reports 


J H 


is (3) 


five topics the 


)wing to the increasing use of open-hearth steel for 
rt ch T and girder rails it has been considered that the 
idoption of a uniform specification for the manufacture 
such rails would be of benefit. We recognize the 
wessity for a very hard metal, that will effectually 
st the abrasion due to street-railway traffic, and for 
e high-carbon content required in such a steel. While 
brittleness of a high-carbon steel is objectionable, it 
not so serious as in steam-railroad work. It was 
cessary to decide what hardness was desirable and 
what brittleness could be tolerated. 


\ set of specifications, largely drafted by Mr. 
J. M. Larned (Pittsburg Rys. Co.) was recom- 
mended to the standards committee of the As- 

ation for adoption as standard practice. The 
interesting points were in the chemical 
mposition and heat treatment, which 
‘egulated as follows: 
shall 


st 
were 


The steel 
mposition: 


conform to the following in chemical 


Desired 
per cent. 
0.68 


Per cent. 
limits. 
0.60— 

0.75 

re TET YT CPOE EREE TTT ie 0.69— 

F 0.90 
icon (not to exceed) 

iosphorus (not to exceed) 


0.80 


An increase of 0.035% carbon above the upper limit will 

permitted for each decrease of 0.01% of phosphorus 
elow 0.04%. The number of passes and speed shall be 

ulated so that on leaving the rolls at the final pass 
t temperature of the head shall not exceed; (1) 1,900 
’. for rails weighing 100 Ibs. and upward, (2) 1,700° for 

ls weighing less than 100 lbs. The bars shall not be 

d for reducing temperature nor shall any artificial 
means of cooling be used between leading and finishing 
isses nor after finishing pass. 


Two standard designs 
106-Ib., and 9in., 120-Ib. sections, “were recom- 
ended to become standards." Two similar 
rms of guard rails to match were also recom- 
nded. The relation of these to present “ap- 
roved-practice” rails which are somewhat 
eavier was not explained. Rules for gage and 
langeways of track on curves were also recom- 


of girder rails, 7-in., 


= ended to the Standards Committee for pro- 
a \ulgation. What has been previously recom- 
e ended for standard T-rail street construction 
a S again urged. 

; \n exposition of the past troubles with rail 
s ints and of the essentials of satisfactory joints, 
. ‘ogether with a description of the principal 
ie pes now in vogue formed a part of this Way 
/mmittees report. 

7 The subject of economical maintenance was 
verel in an appendix prepared by Mr. Martin 


hreiber (Public Service Ry., Newark, N. J.). 
i discussion showed the economies in (1) 
‘per organization of the way department and 
ple shop, storing and shipping facilities, (2) 


11g 
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suitable unloading and loading machinery, ade- 
quate work cars, etc., (3) use of standard pieces, 
(4) grinding true all rail joints, (5) grinding out 
corrugations (6) purchase of 

under and (7) 
ties and (8) proper accounting 
and complete engineering records. 

The report of the Committee 
eration was a brief outline of 
of forced draft; 
pressure steam 
peak 
by 


supplies 
treated 


system 


early, 
specification inspection, 


timber, 


Power Gen- 
(1) 


(3) 


on 
in 


progress use 


flue-gas low- 
(4) 
The 


members 


(2) 


turbines, 


analysis, 


steam meters, (5) 
several 


of the c 


loads. topics were 


caring for 


presented single ymmittee 


It was stated that, with low-grade fuel, forced 
draft made possible an increase of efficiency, 
though at very high combustion rates the effi- 
ciency fell off High air pressures were bene- 
ficial up to the limits where coal was blown over 
the bridge wall, where excessively hot spots in 


the fire developed, and where the increasing cost 


of air supply overcame the gain. Problems still 
remain to be worked out in the design of ducts 
and ash pits to minimize the pressure loss, in 
the design of furnaces to permit higher air pres- 
sures and of boilers for higher gas velocities, 
and finally in the better control of boiler capacity 
and efficiency. 

Valve of flue-gas analysis, it was held, seemed 
to have been over-rated: since the effect of 
velocity of gas through the boiler tubes had be- 
came better known, the importance of COs per- 


centages was regarded as secondary. 


Low-pressure steam turbines were recommended 


where good engines were installed and where load 


factor and coal cost were high The yt of 
entire additional equipment complete would not 
exceed $25 per KW. capacity. 

After describing the several types of steam- 
flow meters available, it was stated that Pitot 
and Venturi meters were most simple, durable 
and easy to install and to operate. The Ven 
turi tube, it was expected, would eventually offer 
the most reliable and accurate type 

The problem of economically carrying peak 
load was held to be best solved at present by 
the use of steam turbines, by decreasing the ratio 
of grate area to heating surface, with forced 
draft. 

The report of the committee on heavy elec- 
tric traction presented only two topics; (1) spe- 
cifications for heat-treated steel axles, and (2) 
standard location for third (conductor) rails. 
The first topic was a continuation of last year’s 
work in developing a material, for heavy steel 
axles subjected to the hardest service, which 
would approach the qualities of alloy steels with- 
out the extreme expense of such A set of stand- 
ard specifications was submitted for considera 
tion, the most important ideas disclosed being 
seen in the following paragraphs. 

Each axle is to be allowed to cool after forging, is then 
to be reheated to proper temperature, quenched in some 


medium, allowed to cool and then reheated to the proper 
temperature for annealing. 
Drillings for analysis and U. 8S. Navy Standard tension 





2-in 6.505-in.) will be taken from 





test piece (specimen 2 
the crop end parallel with the axis on any radius, 50% of 
the distance from the center to the circumference 

Test piece cut from one out of every ten axles, must 
show, when tested by the company’s inspector, the fol 
lowing characteristics: (1) Ultimate strength not less 
than 85,000 Ibs. per eq. in.; (2) elastic limit not less than 
50,000 Ibs. per sq. in.; (3) elongation in 2 ins not less 
than 2 (4) contraction of area not less than 45% 
The elastic limit is to be determined by extensometer, th« 
increments of load between readings above 40,000 lbs. to 


be ibs. 

The proposed standard specifications were left, 
however, to the joint consideration of this com- 
mittee and from the American Society for 
Testing Materials. 

In considering a standard location of third-rail 
conductors, the committee had in mind the stand- 
ard adopted by the American Railway 
ciation in 1908. It was assumed that third-rail 
conductors would be used for strictly heavy 
traction operations and conditions obtained on 
American steam roads alone were considered. 
The committee found that the data and con- 
on which the American Railway Asso- 
ciation acted, held“ still and recommended the 
same standards, only one member dissenting. 
The location recommended was as follows: 


1,000 


one 


Asso- 


ditions, 


The gage line of the third rail is to be located not less 
than 26 ins. and not more than 27 ins. from the gage 





























line of the track and the ‘ f the rd ra 
is not to be less than ore thar ins 
above the plane of the k ra Li rf 
learan both rol i ma nance 
way etures Ss ind eft ‘ 
pending : or y y Engine xg 1 
Maintenance of 

The report of the Com tee on Power Dis 
tribution had to do in irt w S| ations 
for high-tension, three-conductor paper su 
lated ibles The outlined requirements ‘ 
ductivity, insulation, sheath, testi: an all 
ing were discussed at gth and e repor 
“accepted,” which means that e proceedings 
may be used by future nmittee for ior 
lating standards to be iter pr sed 

A joint report of mmittees from th Ameri 
can Railway Engineering and Ma nance 
Way Association and the National I t I 
Association was presented w th Power D 
tribu nm Committee's rit Ss Ih vere 
numerous and important, so that t 

ter was left in the hands of the Ex it Cor 
mittee with the re menda ! 
ation was desirable, but that many the sp 
requirements were objectionable in d 

nition and too greatly fa ring tne tean 

way 

The Committee on Equipment t ip ra 
subjects in its rep ut presented ext r 
marks, Which aroused dis s n 

topies; (1) “Reducing Car Weig nN ( 
struction ind (2) “Rolled Steel W1 | 
Design for One Wear I f lest t rf 
the report were largely tl rh M “. YY 
Ayres (Boston & Worcester St } ( I'he 
first was a descriptior f he in) VI 
platform framing, bolster t d 1 to secure 
stiffness a well £ I tl he 
ypinions a fe th I i ‘ 

rlue f these ed mal 
mon a is } m 
plete igreement i vider 
that car body t i juipmen 
could be considera ‘ iry I 
the discussior ‘ rs illed atte 
tion t the ed of a heavier n con 1 
tlor for rs unning nh poor ntained 
trackwork thar n the smoothes I dbeds rhe 
practice was to build irs for ! ‘ 

dition h might be ghten re i 

cular ications 

The second topic, “Rolled St Wheels « 
Light Design for One Wear,” was a theoreti 
Statement of tl ver-all « mon of suc whee 
(which ave ot been made) In mn t I 
moval of 100 lbs. from the rim, it was expecte 
would reduce the power consumption en h t 
over compensate for greater first t | ! 
mileage. The computed sav was SS er 
10.000 car miles with a \ stir le 
This ymmparison was objected yy the 
makers on the ground that it would actua 
more to produce the one ar wt 1 thar t 
present type They signified the reading 
make such a wheel but at problematica s 
The Committee on Buildings and Structures i: 
a long paper outlined broad! the considerations 
f general location, track layout, and buildir 
construction which ars volved in the d g1 f 
most suitable irban and interurban passenger 
terminals Details were furnished in an Ap 
pendix by Mr. Martin Schreiber (Public Service 
Ry., Newark. N. J.) 

The Committee on Standards approved a stand 
ard section for No. 0000 grooved trolley ré 
and a standard copper-wire table, and kept in 
the “recommended practice’ class, specifications 
for steel axles, for ordinary cables and for pro- 
posed rail sections. 

Traffic, Accounting and Claim Agents 
Associations. 
The scope of the meetings of these several as 


sociations is shown best by the following sum 


mary of their programs 

(1) Traffic Association: Reports of Committees 
on Passenger Traffic, on Interurban Riles, on City 
Rules, on Express and Freight Traffic, on Trans- 
fers and Transfer Information, on Training of 
Transportation Employees, on Construction of 


Schedules and Time Tables: “Creation of Pass- 
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enger Traffic,” by J. F. Keys (Detroit United 
Rys.), “Use of Metal Tickets,” by G. L. Radcliffe 
(Cleveland Ry. Co.), “Transfer Laws and Sug- 
gested Changes,” by L. S. Hoffman (Public 
Service Ry., Newark, N. J.). 

(2) Accountants’ Association: Reports of Com- 
Interline Accounting, on Shop Ac 
a joint session with the Engineer- 
ing Association), on Standard Classification of 
Accounts; “The Census and Electric Railway 
Statistics,” by W. M. Steuart (U. S. Census 
Bureau, Washington, D. C.), “Freight and Ex- 
Accounting,” by T. L. Hixson (Terra 
Indianapolis & Eastern Traction Co.), 
“Accounting the Cleveland Street 
tailway Franchise,” by H. J. Davies (Cleveland 
Ry. Co.), “Payrolls and Invoices,” by N. E. 
Stubbs (United Rys. & Electric Co. of Balti- 
“Collection and Auditing of Receipts of 
Prepayment Cars,” by M. R. Boylan (Public Ser- 
vice Ry., of Newark, N. J.), “Detail Records, 
Their Use and Value,” by J. H. Neal (Boston 
El. Ry.). 
(3) Claim 


mittees on 
counting (at 


press 
Haute, 
Features of 


more), 


Agents: 
Departments as 
How Claim 
fluence to 
(United 
Can 


“Matters Interesting Claim 
Subjects of Legislation and 
Agents Can Best Exert Proper In- 
Obtain Legislation,” by J. R. Pratt 
Ry. & Electric Co. of Baltimore), “How 
Claim Departments Best Obtain Complete 
and Truthful Reports from a Car Crew?” by J. 
J. Reynolds (Boston El. Ry.), ‘Mechanical De- 
vices for Preventing Accidents,” by H. V. 
Drown (Public Ry., Newark, N. J.), 
“How Claim and Operating Departments Should 
Cooperate,” by H. C. Page (Worcester Consoli- 
dated Ry.). 
Comparatively 


Service 


few of these reports 
dresses were of engineering interest. 
the Traffic Association 
seemed useful to review. 

The report of the Committee on Transfers and 
Transfer Information, after a canvas of the rail- 
way companies of the country, found that most 
companies suffered financially, more or less, from 
misuse of transfers and that no general scheme 
had ever been put into effect to protect the roads. 
However, it found that several effective 
methods were in vogue. With the data secured, 
the committee formulated several general 
clusions: 


(A) That a 


and ad- 
Three from 


program, however, have 


was 
con- 


standard form of calendar transfer be 


adopted. (B) That the transfer tickets intended for 
a. m. and p. m. use be distinctive. (C) That date of 
transfers be canceled by clerk at car barn before they 
are placed in hands of conductors; or, in case of larger 
companies, date to be printed if desired. (D) That tse 
of transfers be limited, so far as possible, to travel in 
one general direction, which might be controlled by cre- 
ation of transfer districts, showing point at which slip is 
issued as well as direction in which it s intended to be 
used. (E) That conductors be required to make returns of 
tranefers collected every half trip where feasible, other- 
wise at the end of each round trip. 


In the paper “Transfer Lines and Suggested 
Changes,’ Mr. Hoffman urged that effort be made 
to secure the passage of laws against abuse of 
transfers nearly as stringent as in force in New 
York, where a fine of $500 or imprisonment for 
a year or both can be imposed. His proposed 
statute cut down the penalty to $100 or six 
months in prison. 

The Report of the Committee on Passenger 
Traffic showed the trend of replies to the ques- 
tion “What passenger rates should interurban 
charge” It was found that most of the 
present roads charged 2 cts. per passenger mile, 
a figure which was recommended as a proper 
charge, except where construction and operation 
charges were unusually heavy. 

The most interesting item on the Accountants’ 
Association program, perhaps, was the report of 
the joint committee on shop accounting. This 
presented a scheme for the subdivision of pri- 
mary accounts wherever information was found 
desirable about the cost of operation of the way 
and structure, of the equipment, and the power- 
plant departments. 

The paper “Detail 


roads 


Records; Their Use and 


Value,” was along similar lines, as it held (1) 
that on some original record the smallest trans- 


actions should be recorded, (2) that for intelli- 
gent management of a property the study of al- 
most every item was needed by some one, (3) 


that this detailed data could be used to as good 


advantage outside the main office as within (so 
as to eliminate certain minor troubles and to 
lessen repair costs), (4) that self-indexing filing 
made a mass of such information instantly avail- 
able. 

One of the most notable items in the Claim 
Agents’ Association program was the discussion 
of the work of the Hooper-Holmes Bureau, whose 
services this association has secured for pre- 
venting fraudulent claims. It was stated that, 
in 5% months, notices of 2,874 claims had been 
filed by 34 out of 350 member companies, al- 
though 2,467 of these reports had been filed by 
three large companies. In 175 cases previous or 
simultaneous claim records had been found. The 
bureau also works with accident insurance com- 
panies so that records of claims for injuries re- 
ceived on electric railways are opened to the 
railway claim agents and, being duly sworn to 
and carefully reported, form an accurate basis 
for an equitable settlement. 


—— > 


Notes on the National Irrigation Congress 
of 1910. 


By SAMUEL H. LEA,* M. Cc. E. 

The Eighteenth ‘National Irrigation Congress 
was held in Pueblo, Colo., Sept. 26-30, 1910. The 
formal opening of the Congress was preceded 
by an industrial parade which started at 10 
a. m., Monday, September 26. This parade was 
a creditable affair for Pueblo and the local and 
visiting bodies participating in it. There were 
Indians in their feathers and war paint, the 
pioneer in the old-time stage coaches, prairie 
schooners, and an early-day pack train, followed 
by floats showing modern agricultural and indus- 
trial development. With the spectacular feat- 
ures of the opening day over, delegates turned 
to the more serious business confronting the 
Congress during its five days’ session. The 
meetings were held in the Mineral Palace, a 
white building of imposing architecture, used 
as a show place for Colorado minerals, and con- 
taining a large assembly hall. The attendance, 
while not as large as at some former sessions, 
was cosmopolitan in character, the delegates 
coming from all portions of the United States 
and from foreign nations. In all, 33 states were 
represented, besides the two territories of Ari- 
zona and New Mexico, and the District of Co- 
lumbia. The total attendance was about 1,100 
delegates. The following foreign countries were 
represented by special delegations comprising 
one or more members: Austria, Australia, Hun- 
gary, British Columbia, Canada, Chile, Cuba, 
Germany, India, Mexico and Russia. The for- 
eign representatives were given a special session, 
at which papers were read by delegates from va- 
rious parts of the world. 


Am. Soc. 


Proceedings. 
The the 
the reading of papers, 
and discussion of same by the delegates, were 
of great interest. The speakers were selected 
from among those best posted in the various 
topics selected for consideration, and, coming as 
they did from all over the world, these speak- 
ers represented many phases of thought and 
practice. One was forcibly impressed with the 
importance of irrigation to the world’s agricul- 
ture, when viewing this vast assemblage, which 
really assumed an international nature, broader 
in scope than its title. 

The first day was given over to addresses of 
welcome, responses, etc. In the evening an in- 
formal reception was given to delegtaes and vis- 
itors by the local board of control. The second 
day, Tuesday, was devoted to Irrigation by Pri- 
vate Enterprise. At the morning session, Mr. 
Frank C. Goudy, former Governer of Colorado, 
spoke on the “Benefits and Dangers of Private 
Irrigation.” Mr. Norman E. Webster, Jr., of 
New York, spoke on “Irrigation Accounting” 
{see Eng. News, Oct. 6, 1910]. W. C. DeCelle, 
of Illinois, read a paper on the “Status of Irri- 
gation Bonds as Investments,” and Mr. H. L. 
Moody, of Washington, spoke on “Pumping for 

*State Engineer of South Dakota, Pierre, 8. Dak. 


proceedings of Congress, comprising 


delivery of addresses 


Irrigation.” Mr. Geo. E. Barstow, of 
read a paper on “Private Irrigation.” 

In the afternoon a paper which had be: 
pared by Mr. F. H. Newell, Director of th 
Reclamation Service, and which was ,; 
“Progress of National Works,” was read 
Congress. He showed that the first estin 
cost and benefits were far too small; 

Federal Government's investment in irr 
amounts to nearly $60,000,000; that th: 
country is developing by leaps and 
through the settlement upon this land 
sands of famliies from the east. 

A review of information compiled by t} 
sus was presented by Mr. R. P. Teele, in 
of irrigation division of the Census Burea 
B. J. Viljoen of New Mexico, from the fa 
standpoint, declared that from 10 to 20 a 
irrigated land was enough for the indi 
farmer. Mr. Samuel H. Lea, State Engi) 
South Dakota, read a paper on “The Fu 
of the State Engineer.” Mr. W. E. Smy 
San Diego, Cal., known as the father of th 
gation congress, made a plea for intensi, 
scientific farming in his talk on “The New | 
—A Little Land and a Little Living.” 

At the Wednesday morning session a 
by Judge F. H. Short, of California, on 
trol of States over Water Resources,” in \ 
he advocated states rights, precipitated d 
sion between factions representing Staté 
Federal cantrol. Delegate Cuttle, of Calif 
pleaded for continuance of Federal contro 
least until such time as present problems 
solved. Former Governor Alva Adams, of 
orado, lamented the fact that because Ca 
nia could not trust her legislators, other si 
were to be robbed of their birthright and fo 
to submit to Federal! influence, and Delegate | 
kel of Los Angeles, stated that Mr. Cuttle's 
views were not those of a majority of California 
which latter statement was disputed by 
Smythe, another California delegate. 

The paper by W. K. Kavanaugh on the 
terdependence of Irrigation and Navigation 
emphasized the necessity of the utilization 
waters for both irrigation and navigation; 
necessity for protection of headwaters of | 
streams and control of the floods. The speaker 
further stated that the paramount function of 
water is the preservation and conservation 
life during the course of its flow and as this ac- 
corded with the theories of Colorado and moun- 
tain states which desire the utilization ot 
waters near their source, this section of 
address was loudly applauded. 

Judge J. H. Kibbey, of Arizona, read a pape: 
on “Appropriation of Water’; this was an abl 
exposition of the law as applied to water ap- 
propriation. Judge G. H. Hutton, of Los An- 
geles, read a paper on the “Underground Waters 
of California.” He said that water litigation 
the valleys of Southern California is waning a 
the supply of water is the reason. Owing 
conditions applying to California, he stated that 
the’ tendency of the decisions of the courts 
his state were growing away from the comn 
law tendency of swampy England and of 
rain-soaked eastern states and were looking 
the civil-law cauntries, India, Spain and other 
where problems of irrigation have for a 
time presented themselves. He cited the « 
of Katz vs. Walkenshaw as embodying the m 
ern theory of law as applicable to irrigation 
water conservation in his state. He stated that 
under the decision in the famous California cas 
of Lux vs. Haggin, riparian rights and righ's 
of appropriation could exist side by side. 
called upon lawyers and engineers to forsake th 
ancient doctrine of the common law and take 
with the ancient civil law for the solution of 
rigation problems. Mr. Albert F. Potter, of | 
U. S. Forest Service, spoke on “The Segregat 
of Agricultural Lands in Forest Reserves.” 

Wednesday afternoon Dr. W. J. McGee of | 
U. S. Department of Agriculture spoke on ‘! 
Agricultural Duty of Water.” Papers were © 
on “Irrigation and the Sugar Beet Industry” 
also on “Instruction in Irrigation,” by Aar' 
Dove of Denver, and Prof. E. B. House of 
Colorado Agricu#tural College, respectively. 
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-day,morning was the Foreign Represen- 

t Session. Dr. Elwood Mead, of Austra- 
‘a ,o was formerly State Engineer of Wyom- 
‘ke on water appropriations in Australia. 

t country the state gives no perpetual wa- 
ehts, limiting a permit to 15 years. The 
ve public control of water-supplies has 
simplified by retaining in public ownership 
ily the water itself but the land through 
streams flow, including a strip of land on 
hank, from one to three chains wide. The 
st s, therefore, the sole riparian proprietor 
; were read by Dr. N. Kaumanns, Special 


‘ iissioner from Germany, and by E. S. Korn- 
of Russia. The former on “The Water 
N : of Plants and the Needs of Securing It,” 


t itter on “Irrigation and Its Problems in 
Russia.” 
rsday afternoon was set aside for a con- 
sid ration of General Policies, and much inter- 
est was taken in this session, since it un- 
jerstood that ‘Mr. Gifford Pinchot was going to 
speak then. His address was on “The Actual 
Rattle,’ and he spoke strongly in favor of Fed- 
eontrol of interstate streams. The largest 
rowd of the Congress, with the exception of the 


was 


audience which heard Mr. W. J. Bryan, was 
present. Mr. Pinchot advocated complete har- 
mony and conciliation, as between State and Na- 
tional control. However, upon the subject of 
state control of interstate streams, he was un- 
compromising. He advocated absolute Federal 
authority over such streams, to the end that 


do not fall under the domination of great 
yrporations. Mr. Finkel, of California, followed 
in a speech for the other side. He believed that 
states have a right to regulate the corporations 


they 


within their boundaries and to collect the rev- 
enue accruing from such corporations. 
After Mr. Pinchot finished speaking he was 


recalled and was given an elaborately jeweled 
and tagged “Big Stick’ to carry to Roosevelt. 
Mr. Pinchot accepted the Big Stick in trust, and 
replied in an appropriate speech. 

There was a night session of the Congress, 
at which papers were read by Prof. Samuel 
Fortier on “The Agricultural Side of Irriga- 
by F. M. Webster on “The Alfalfa or 
Lucern Weevil’; and by Prof. W. B. Gregory 


tion’; 


on “Irrigation of Rice in the United States.” 
The last day was in some respects the most 
interesting one of the entire Congress. The 


event of the early part of the session was the 
address of Francis J. Heney, the noted Cali- 
fornia prosecutor. His subject was “Safe- 
guarding the People’s Interests,”” and he took 
advanced ground in favor of Federal control, ad- 
vocating the vesting in the people of all that 
remains of the four great sources of energy—coal, 
natural gas and water power; and the re- 
of this control in the Government, de- 
velopment being had by a leasing system. This 
view was combated by former Governor Alva 
Adams of. Colorado, in a fiery speech, and it 
looked for a- while as if a spirited fight would 
nsue. However, this controversy was ended 
the Congress passed to the consideration 

further business. 
A feature of the Congress was the.pontroversy 
between Colorado on one side and Texas and New 
Mexico on the other, relative to the disposition 
of the water of the Rio Grande River. Residents 
of the two lower states and also of Old Mexico 
i ilong the Rio Grande Valley were prior appro- 
priators of water from the river, irrigating 
nearly 100,000 acres. In recent years residents 
s in the San Luis Valley in Colorado, near the 
headwaters of the stream, have made so many 
ppropriations of water that the lower users 
ve been practically deprived of water and 
housands of acres have been abandoned for 

\ericulture. 

The U. S. Reclamation Service has undertaken 
he construction of a large dam at Engle, New 
exico, to impound several million cubic feet of 
water, for the purpose of storing flood waters 
' sufficient to irrigate the lands that have been 
prived of water. Further appropriation of wa- 
in the San Luis Valley is forbidden on Gov- 
nment land, by the Interior Department. This 
‘on was bitterly resented by citizens of Colo- 


oil 


s tention 


and 


AY 
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rado, while the prior users were favorable to it 
The matter resolved itself into a 
Federal Control of Interstate 


question of 


Streams vs. State 


Control of Streams in its borders. 

The Congress adopted resolutions favoring 
Federal control of interstate streams, endorsing 
the U. S. Reclamation Service, the U. S. Geo- 
logical Survey and the U. S. Department of Ag- 
riculture. B. A. Fowler of Arizona was elected 
as president to succeed himself, and Chicago was 
designated as the meeting place in 1911. 


Irrigation Exhibition. 


The Irrigation Exposition, which was held in 
conjunction with the Comgress, under the direc- 
tion of Mr. L. M. Markham, occupied = three 
blocks of land near the Mineral Palace, where 
the Congress was held. The exposition com- 
prised exhibits of agricultural machinery, irriga- 
tion methods and products. There were reser 
voirs, open ditches, pumping plants. subirri 
gation demonstrations, weirs, systems of meas 
urements, patent flumes, ete. 





Convention of the American Electrochemi- 
cal Association. 


The 18th general meeting was held at Chicago 
on Oct. 13 to 15, two sessions being at the Con- 
gress Hotel and one at the University of Chicago 
Meetings were held in the morning only, the 
afternoons being devoted to various excursions. 

Three papers related to the subject tric 
furnaces. In a paper describing a 
“Method for Determining Thermal Conductivi- 
ties,’ Mr. Carl Hering remarked that 
need for more accurate determination of the 
thermal constants upon which the design must 
be based. This is of greater importance with 
electric furnaces than with coal or gas furnaces, 
owing to the greater cost of the heat. It has 
been shown already how the losses in the elec- 
trodes (which are generally good thermal 
ductors) can be reduced to a minimum, and the 
constants for calculating the best proportions 
and the losses have been determined, There 
still remains to be determined accurately the 
thermal constants for such refractory insulating 
materials as are used for the furnace walls. The 
method suggested in the paper has not been 
tried and was offered only as a suggestion. 

A paper on “Reduction of Tin Dross in an 
Electric Furnace,” by Mr. R. S. Wile, described 
a plant consisting of two furnaces connected in 
series. They are of the shaft type, 2 ins. diam- 
eter and SO ins. high, and demand about 44 KW. 
in operation. The furnaces are run continually 
until they require to be relined, which is about 
every three or four months. The third paper 
was by Mr. Marcus Ruthenberg on “The Electric 
Furnace and Its Application.”’ 

Two papers dealt with the electrolytic prepar- 
ation of calcium. The paper by Prof. A. R. 
Johnson reviewed the result of experimental 
work carried on at the laboratories of the Uni- 
versity of Wisconsin in 1905-1906, but which 
have not been made public before this time. The 
paper by F. C. Frary, H. R. Bicknell and C. A. 
Tronson supplemented a paper presented at the 
1909 meeting, and related especially to the cur 
rent efficiency of the various processes. 

A paper by Mr. F. S. MacGregor on “The Ap- 
plication of Electrostatic Separation to Ore 
Dressing,” related particularly to the Huff elec- 
trostatic separator. This is in use at the plants, 
in Wisconsin, Utah and Nevada. At the Wis- 
consin plant, the apparatus is used to remove 
(without roasting) the iron pyrite from the zinc 
blende, thus converting the low-grade ores into 
high-grade smelting ores. The principle consists 
in utilizing the differences in the electrical con- 
ductivity of various minerals by giving the par- 
ticles of ore an electrostatic change. The blende 
is sold to the smelters. The iron pyrite (for- 
merly valueless) is sold for its sulphur content, 
and a zine preduct is sold for spelter. The Utah 
Plant removes the objectionable zine from lead- 
pyrite concentrate. The Nevada plant works 
on crude silver ores which do not go through 
any concentrating machinery before the electro- 
static treatment. 

Three papers were presented relating to electric 


of elec 
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there is 


con- 
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storage batteries. That by Mr. Pedro G. Salom 
described the evolution of the lead storage bat 

ry, and one by Mr. W. S. B k described a new 

secondary cell. The third, by Prof. O. W. Brown 

and W. G. Bowers dealt wit the self discharge 
Plante and Faure storage batteries 


— gee 


The World’s Production and Consumption 


of Coal. 





PRODUCTION In the Lor Iron and ¢ 
Trades Review," S« pt. 2 ire presented } Mth 
annual returns x t British Board rr j 

n the production and I nption i 
he United Kingdom and principal foreign coa 

suntr.es Definite umplet figure ire sh 
mly to 1908S, some of tho r 1h pro- 
visional.”” The production and \y Ss ir f 
principal oal ount Is as f 

irs 

irs. United Ger l l 

Kingdom. many France Belgium. Sta 
Thousands of Long To 

WS 251 068 134.914 20 Hus 

wT 207,851 140,885 411 2 

ON GT 520 145.208 36.044 71.288 

wn. Jt ii4 146,507 1.654" ™) “* 

I Value 

906...... $1.82 $2.99 $2.80 $23.05 $1.44 
1tMy $2.25 $2.42 Sho $33.42 $1.48 

US a $2.22 $2.57 $5.25 $5.28 $1.49 

*Provisional figures 

Of all other countries reported mnly Russia 











ad an annual production exceed 20.0000, 000 
tons. The total known production of the world 
n 1908 was about 950,000,000 tons, ex: 
lignite Per capita production in the United 
Kingdom surpasses that in the I ted it 
being 6 tons as ympared vith £5 It 
Belgium the figure is 3.2 tons and for Germat 
2.3; in France it is less than one ton These 
. 
figures are not for coal of the ame qua t 
different years or countries, but are affected, for 
instance, by the variations proportions an 
thracite and bituminous in the output The 
figures for the United Kingdom are composed 
art of the following 
South 
Do Do Africa 
Common- minion minion (Self-gov 
Year British wealth of of New of ing co 
India. Australia. Zealand. Canada onies) 
1906........ 9,788 8,506 1730 = 8,717 4,185 
17 -11,147 9,681 1,831 9 2R5 4,679 
108 12,776 10,194 1,861 9.720 4,938 
19% . $0.97 $1.56 $2.64 $2.33 $1.86 
LWT .. $1.16 $1.70 $2.64 $2.67 $1.84 
1908. . $1.31 $1.84 $2.59 $2.16 $1.79 
The number of persons employed in coal mir 
ng in 1908 was, in the five principal intries 
as follows: 
Output 
per person 
employed, tons 
United Kingdom ‘ 271 
United States 800, 400 51 
Germany 391,000 246 
France 191,000 189 
Belgium ae a 145,300 160 
CONSUMPTION.—From the table below it will 
be seen that the consumption of coal in the 
United States is over twice as great as in any 
yther country and nearly equal to the total of 


that in the other principal coal countries, United 


Kingdom, Germany, France and Belgium 


THE WORLD'S COAL CONSUMPTION 
Long tons———— 
1907 1908 1909 


United States ...... 417,867,000 
United Kingdom... .182,674,000 
Germany .... 128,411,000 
PUNO a. dus céccsacn Gee 
Russia 29,686,000 
Austria-Hungary.... 24,211,000 
Belgium . 22,805,000 


360,985,000 
176,228,000 
129,845,000 
52,995,000 
28, 808.000* 
25,028,000 
22,515,000 


379,050, 000% 
177,745,000 
129,738,000 

54,327,000* 


29 445.000* 


*Provisional. 

The tons per capita consumption for 1908 is 
arranged thus (the starred figures being “pro- 
visional’’). 

United United Bel- Ger- Austria- 
Kingdom. States. gium. many. France. Hungary. Russia 

3.96 4.14 3.11 2.05 1.35 0.51 0.19* 


It should be noted that in France and Germany 
the small per capita figures are partly explained 
by the use of other fuels like wood, peat, lignite 
and denatured alcohol. The tons per capita 
figures for the United Kingdom are in part made 
up of the following for colonies over the seas 


Commonwealth Dominion Dominion South Africa 

of of of (self-govern- 

Australia. New Zealand. Canada. ing Colomtes). 
1.42 2.13 2.46 0.74 
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General Plan. 


FIG. 1. GENERAL LAYOUT OF THE CAPITAL CITY POWER PLANT OF THE UNITED MISSOU RI RIVER POWER CO., WOLFCREEK, MONTS 


The Capital City Power Plant of the United 


Missouri River Power Co. 
had 
plants 


point passes through a short and narrow canyon 
with good rock on both sides and at an average 
depth of not exceeding 10 ft. below low water 
level. On the right bank the natural rock slopes 
upwards at an angle of about 20° from the hori- 
zontal. On the left bank the rock rises at first 
precipitously, then forms a bench or 
shelf, and again rises with about the same slope 
as on the right bank. The width of the 
channel, which embraces all that section of the 
where the foundations extend below the 


the power plant is on the left or west 

the river. The main generating station 

parallel with the line of the crest, wh 
transformer station is at right angles 

line. The dam, power-house and hy 
works will be of concrete masonry, wit 
bedded rock in the more massive section 
concrete will be made from: river gravel, 
is of excellent quality and does not requ 
addition of either sand or broken ston 
gravel is found in ample quantity in th: 


In the 


in some 


past we have 
detail the two 
the United 
electric 


oceasion* to describe 
the 


River 


on Missouri 
Missouri Power 
for distribution to 
other locations in 
As an addition to 
plants and to a 
the en- 


mn of a new plant further 


River where 
Co. generates 
Helena, Butte, Anaconda and 
the Montana. 
these two hydro-electric 
Butte, 


mstructi 


power quite 


western part of main 
steam- 


turbine plant at 


the « 


company is now dam 


gaged in 


the which 


river, 
total 
pants 


Gerry, Jr., 


up 
the 


will add over 60,000 HP. to 
the company’s various 
received from Mr. M. H. 
Engineer of the company, 
the latest project 
the company. 
plant under 
Missouri River by the Capital 
Co., will form a part of the 
United Missouri River Power Co. 
has two plants on the 
Hauserlake,+ of 25,000,- 
one at Ferry, of 12,- 
These developed 
dams which produce lakes of large 
provide 
n equalizing the flow of the river. 
available in the three lakes 
the heads of the 
150,000-acre-ft., or 
the flow of the 
river during the low-water season. 


capacity of 
We have 
Chief 
description of 


other 
the 
following 
prepared 

The and hydro-electric 
construction on the 
City 


the 


by the engineers of 


dam now 
Improvement 
the 
company 


system of 
This 
Missouri 
HP. capacity, 
Ou0-HP 
by means ol 
area and 
great value 
total 
without 
plants, 
an 


already 
River: one at 
and 


capacity. 


Canyon 
powers are 


thus storage reservoirs of 
The 
water storage 
appreciably 
will not less than 


amount sufficient to 


affecting 
be 


double 


The vresent plants are used exclusively for the 
generation of electrical power for transmission 
and the plant of the Capital City 
Improvement Co. will be used for the same pur- 
pose and will be connected to the general system. 
The electrical power is transmitted three- 
phase alternating-current, at 70,000 volts, to the 
cities of Helena, Butte and Anaconda and to 
numerous towns and mining camps in the same 
territory. The Canyon Ferry plant 
1898, and the Hauserlake 


purposes, new 


as 


went into 
service in plant in 
1907. 

The development under way is variously known 
as Plant No. 3, Wolf Creek Plant, Holter Plant 
and the Capital City Plant; in the following it 
will be designated as the Capital City Plant. It 
is located about 30 miles north of the city of 
Helena, in Section 8, T. 14 N., R. 3 W., Mon- 
tana Meridian. The Missouri River at this 

*April 26, 1900, p. 266; Nov. 14, 1907, p. 507. 

“The Hauserlake dam, a steel gravity dam, collapsed 


in the spring of 1908 (Eng. News, April 30, 1908), but is 
now being replaced by a masonry dam.—Ea. 


present water level, is about 700 ft., but the total 
length of the dam at the highest 
nearly 1,400 ft. 

The bedrock at the site of the dam is of cre- 
taceous formation, including shales and sand- 
stones with a little limestone and quartzite. All 
of these rocks are regu- 
larly stratified; the beds 
having a general south- 
westerly dip from 25° 
to 45°. The prevailing 
rocks are shale and 
sandstone, there being 
put little limestone or 
quartzite directly on the 
dam site. This is a mas- 
and practically im- 
pervious rock, reason- 
hard, and in every 

affording a_ safe 
foundation for the dam. 
It is permanent in its 
nature and not subject to 
deterioration by solu- 
tion or otherwise when 
the water level. 
The sandstone is of gray- 
ish color, very fine: and 
even grain, and of mas- 
sive structure. In cer- 
tain parts it is slaty in 
appearance and grades off 
insensibly into the shale; 
it is perhaps the best 
rock for foundation pur- 
poses. There is also one 
narrow bend of bitumi- 
nous shale, carrying nar- 
row seams of coal. This 
rock is reasonably hard 
and also affords good 
foundation material for a 
dam. 

By referring to Fig. 1 
it will be noted that 


elevation is 


Sive 
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way 


te o.8 
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bottom near the site. The amount of ce! 
the concrete will vary in different parts 
work; the surfaces and thin sections hay 
richest mixtures. The dam will average 
in height from the foundations to the 
the bulkhead section, and. in working 
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FIG. 2. SECTION OF MAIN DAM*AND OF SPILLWAY. 
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— sustain an average head of 114 ft. The the crest, and sufficient fall in the canyon be- 
ra] features are clearly shown on the ac- tween the dams to prevent interference with the 
npanying figures. plant higher up the river. This flashboard sys- 
addition to the dam section proper, there tem has been in use in the Canyon Ferry dam 
been provided on the down-stream side a for about 12 years, and its efficiency has been 
ymerged apron (Fig. 2) of concrete 70 ft. in thoroughly proved. The arrangement consists 
ith and of an average thickness of 5 ft. This  essentialiy of a permanent bridge supported by 
n will be built directly on bedrock and will concrete bents encasing heavy steel reinforce- 
strengthened by anchor bolting and rein- ment, and of a system of steel stanchions sup- 
ing, and will be provided with a suitable ported by the bridge at their upper end and from 
nage system. The main dam section will be the dam at the lower end; these stanchions in 
ided with an inspection tunnel and a com- turn support the flashboards, which are re- 
drainage system, as indicated on the plans. movable planks manipulated either from the 
re will be about 300,000 cu. yds. of masonry’ bridge or from a floating barge. The flashboards 
he entire structure and about 1,500 tons of are customarily removed gradually, but provision 
1. is made so that in case of necessity the 
he erest of the dam will be provided with a stanchions can be automatically tripped, thus 
ige and flashboard system, designed on lines instantly releasing the flashboards and _ dis- 
standard practice of the company. This ar- charging the water for the full height over the 
cement permits of raising the level of the crest. 
to a maximum elevation at the beginning The hydraulic works in connection with the 
,w water periods, and also permits the lower- generating plant are designed as part of the 
ing of the lake level during flood conditions to main dam structure. There will be seven main 
such @ point as to provide ample discharge over hydraulic units and three exciter units; each main 
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unit has its own penstock, which will ! e! 
bedded in concrete masonry and pro i i 
Suitable opening at the upper end 
being controlled by a massive ste¢ gat 
vided with Stoney rollers ind I i 
means of an electrically-driven head 
chine Each penstock entrance w I 
dependent section formed t! i 
designed that it can be closed off I i float 
ing gate or with stop logs for the pur} 
Spection or repair of the racks, hea gate 
guides, etc. The designs p er ‘ 
entering through the trash 1 
very low velocity and gradua ind ? 
accelerating in the penstock nt rea 
scroll case of the water whe 
it is moving at the proper \v it 
the most efficient results 

The water wheels are under ru ' t 
5S. Morgan Smith Co f York, Pa I 1 oul 
s composed of two runners mounted on a 
single shaft, each wheel being provided \ 1 it 
individual scroll case and both dischargin n 
a common draft chest placed be 

The governors are of a vertical type and t 
largest size manufactured by the Lombard Go 
ernor Co. They will mtr I I i 
system of steel links and walkin eams rt 
water wheel gates will be of forged st 
connections all in one piece The water whe 
runners will be of government bronze 

main shafts of nickel steel Each water whee 
unit will develop 8,800 HP. under full gate op 
ing, and will be direct connected with a 5,000 
KW., S-phase alternating-current generator 
The generators will produce current 6,600 
volts, which in turn will be transformed to 70 
GOO volts for transmission purpost In addit i 
to the main generating units, there will be thre 
exciter units and one auxiliary unit; the ma 


chines will be driven by spiral case water wheel 


direct connected with suitable dire 


trical generators. 

The high-tension transformers and apparatus 
will be located within the fireproof transformer 
room. All cables will be carried in tunnels and 
ducts, expressly designed to prevent trouble fron 
short circuit or from fir The low-tension 
switches and busbars will be encased in con 
crete compartments and will be placed in room 
apart from the high-tension apparatus All o 
the electrical equipment is being manufactured 
by the Westinghouse Electric and Manufacturing 
Co, 

The entire development has been planned and 
the designs prepared by the ngineers of the 
United Missouri River Power Co.; M. H. Gerry 
Jr., Chief Engineer; A. C. Pratt, W. L. Miller, 
H. Hoyem, Jacob Anthonisen and A. W. Ver 
haren, Assistant Engineers. Mr. W. de ia Barre 
of Minneapolis, Minn is Consuiting Engineer 
on the design. The onstruction ts. being car- 
ried out by the Stone & Webster Engineering 
Corporation, Boston, Mass 

> 

THE POWERS OF THE OHIO STATE BOARD OF 
Health to order the construction of water and sewag 
purification plants will probably be tested in the Suprem 
Court of that state. The constitutionality of the a 
giving the State Board of Health power being 
resisted by the city of Greenville, which has been or 
dered to construct a sewage purification plant I 


Board has also experienced opposition to the enfo 


ment of the act from the Akron Water Works Co. The 
local board of health of Akron ymmplained to the 
State Board that the water supplied by the compan 
was polluted and unsafe, and on investigation the Stat 


Board issued an order to the company to install a sati 
factory purification plant 


or secure a new water-supply 


satisfactory to the Board on or before Jan. 1, 1912 The 
order was approved, as required by law to make |} 
fective, by the Governor and the Attorney-Genera The 


water company alleged that it was unable financially 


comply with the order. According to press reports, the 
company has stated that there is-an easy way out o 
complying with such orders, since the only penalty pr 

vided for violation of the act is a fine not exceeding 


$500. This is in striking contrast with the provizione 
the act as regards orders issucd against municipalitic 
for, as we understand it, city official persona 
liable for noncompliance with State Bo f Heal 





orders to make improvements in water-supply 
purification works, 
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Abstracts of Reports of the American Rail- 
way Bridge and Building Association.” 


Wire-Glass for Roundhouses, Shops and 


Stations. 

Wire-glass costs about 50% more than plain glass. It 
is less Hable to do damage after being broken, on account 
of the wire preventing pieces from falling. Plain glass 
with a wire netting hung underneath (to prevent pieces 
of broken glass from falling) is not efficient, as the net- 
ting may rust away so quickly that its renewal is quite 
an item of expense. 

Large sizes of wire-glass 
of the additional cost 
chance of 


are not economical, because 
of large sizes, and the additional 
large sizes being broken. Sizes 24 x 36 ins. 
in skylights, and 36 x 40 ins. in doors and partitions 
should be economical. 

The gas and smoke from locomotives, because of its 
influence on the metal framework of trainsheds and sky- 
lights of roundhouses, is the primary cause of the break- 
ing of much glass. Contraction and expansion of metal 
frames is also a serious cause of breakage where glass 
is tightly fitted to the frames. Glass set horizontally 
or at an angle breaks more readily than glass set verti- 
cally. Wooden bars or frames or sash are preferable to 
steel, on account of the effect of gases on steel bars; 
also there is less liability of breakage by expansion and 
contraction where wood is used. It is not practicable to 
roundhouse doors and windows, but it 
can be used in skylights and monitors of roundhouses, in 
trainsheds and in roofs of shops, and in station buildings. 

Wire-glass windows and partitions in buildings will 
withstand extreme heat without breaking and falling out, 
and thus prevent the spreading of fire to some extent. 
Several fire chiefs from the larger cities have recom- 
mended that it be used wherever possible to do so. 


use wire-glass in 


Superelevation on Bridges. 

Superelevation of the outer rail for curves on bridges 
may be obtained by one of the following general schemes, 
or a combination of two or more of them: 

(1) By building the masonry bridge seats out of level 
or by using beveled shoes of different heights under the 
bridge bearings (making girder or stringer inclined). 

(2) By building the stringers or girders supporting 
the ties so that their tops will be out of level (but with 
girder or stringer web vertical). 

(3) By capping the trestle bents (either pile or frame) 
out of level or the equivalent of using a tapered cap, 
a tapered shim on a level cap or by tilting a framed 
bent on inclined footings. 

(4) By tapering the ties. 

(5) By shimming under the ties 

(6) By shimming under the high rail. 

Of 30 replies received to a large number of circulars 
sent out, the first five of the above methods received ap- 
proximately equal numbers of advocates. No. 6 has no 
supporters. 

Ballasted-floor bridges are not here specifically con- 
sidered. They solve the question of superelevation at 
once, without special consideration, although for bridges 
of this class on curves some provision should be made to 
prevent trackmen or the action of trains from throwing 
the rails from their exact prescribed position, else there 
may be trouble from improper clearance. 

In the first plan, the girders are inclined from the 
vertical. Some doubt the advisability of this inclination, 
en account of the action of the live load; but one thor- 
oughly competent engineer considers that the girders 
in this position support the loads more conformably to 
the calculations. It is likely that high speed trains will 
strain the transverse bracing less, and slow trains 
more, than if the girders were vertical. 

All the plans, except No. 3, apply to metal bridges. 
It is well agreed that timber bridges of all kinds should 
have the stringers in a plane parallel to that of the 
rails In trestles there is no valid objection against 
framing the the proper inclination to receive 
the regular standard straight-line tie. In timber stringer 
bridges resting on masonry, tapered wall plates should 
be used. 

For metal bridges any of the schemes described will 
give good service if the fitting of the ties to the bridge 
and of the bridge to the masonry is perfect, so that no 
movements will occur. 


caps to 


Fireproof Oil Houses. 

At terminal and division points it is necessary to 
carry in stock a large quantity of illuminating and lu- 
bricating oils, and it is important that these should be so 
stored and handled that they may not be a fire risk in 
themselves or be liable to become ignited from fires which 
originate without. It is also important that the oil be 
kept free from grit and foreign matter, and that the 
method of handling it be such as to avoid all losses 
from waste, leakage and evaporation. 

The storage should be of sufficient capacity to permit 
of emptying tank cars or barrels promptly and with as 
little labor as possible. The delivery of oil should be in 
charge of the regular storekeeper and be issued on re- 


*Reports presented at the 20th annual convention, held 


at Denver, Colo., Oct. 18-20, 1910. 
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quisition, so that it can be properly accounted for. This 
method of handling tends greatly to economy in its use. 
Consequently it is necessary that the oil house shall be 
hear enough to the general store to permit of having the 
delivery pumps or faucets in the store*room. While it is 
possible to pump the oil a considerable distance, it is 
seldom possible to place the oil house at any great dis- 
tance from other buildings, as the usual layout of 
terminals provides very cramped space for the necessary 
buildings, 

The building should be cof fireproof construction, de- 
signed especially for the handling and storage of oil. 
It should be equipped with facilities for filling cans and 
barrels for shipment to small stations, and for the un- 
loading of oil received. The storage room should be un- 
derground, if possible, and should have concrete walls, 
floor and ceiling. The second floor and roof shauld be 
of fireproof construction, but may be of concrete, brick 
er steel frame, with galvanized iron roof and walls, as 
may be desired. The fill boxes, pumps and drip pipes 
should be on this second floor. 

The oil should be stored in suitable tanks of such a 
size as will permit of prompt unloading, whether deliv- 
ered in tank cars or barrels. This permits cars to be 
released and barrels or drums to be returned without 
delay, and greatly reduces the loss from leakage. 

The tanks should be dust-proof and should be placed 
low enough to permit of emptying the oil into them by 
gravity. If the drainage will not permit of placing the 
tanks below the ground level, it will generally pay to 
elevate the receiving track. 

The tanks should be made of open-hearth steel with 
lap riveted seams and well calked. No substitutes for 
calking, such as red lead paste, paper felt, etc., should 
be permitted, for in time they will dry or crumble ‘and 
fall out, leaving a leak. Before the tanks are put to 
use air pressure should be applied, to make sure that 
they are tight. Manholes with removable covers should 
be provided so that the tanks can be inspected or cleaned. 
Indicators should be provided to show quantity con- 
tained, in gallons or otherwise. 

The tanks should be equipped with suitable automatic 
vents to allow air to escape or be drawn in when fill- 
ing or emptying, and those used for volatile oils, es- 
pecially gasoline, benzine, naphtha, ete., should have a 
special vent pipe run to the outside of the building and 
to a sufficient height to insure against evaporation. This 
will permit gases to escape in case of excessive heat, 
thus removing all possibility of explosion. 

It is probably best practice to bury tanks containing 
gasoline, benzine and naphtha, in the ground, or place 
them in a special vault outside of the regular oil house. 

Where tank cars are used, supply pipes should be fur- 
nished leading from the cars to the tanks, a separate 
pipe being used for each kind of oil. These pipes 
should be permanently connected to the tanks and 
equipped with flexible connections to attach to cars. 
These flexible connections should be arranged so that 
they can be swung out of the way when not in use, 
and should be equipped with caps or valves to keep dirt 
and air out when not in use. Steam pipes for heating 
the oil in the cars may be necessary, and if so, shovld be 
provided. 


If the terminal point furnishes oil to smaller stations, 
steel barrels or drums should be used, and serarate 
pumps or faucets should be provided for this service. 
But the best method of supplying oil to small stations 
is by a supply car equipped with tanks of sufficient 
capacity, and by pumping the oil through hose direct to 
the tanks in the local oil house. This method is in use 
on several large roads, and they report a large saving 
from loss by waste and leakage, which is bound to oc- 
cur in shipping oil in cans or barrels. 

For making small deliveries of oil to engines, me- 
chanics, etc., the best method is to use an automatic 
measuring pump, one having a continuous meter being 
the best. Several reliable pumps for this purpose are on 
the market. 

For filling barrels or large cans the oil can be handled 
by hand or power pumps, or by the use of compressed 
air. While it has generally been believed that the use 
o” compressed air for handling illuminating oils is objec- 
tfonable, on account of deterioration caused by moisture 
in the air, there is a strong opinion on the part of 
storekeepers and practical men that the use of air does 
not deteriorate the oil for practical purposes. Several 
roads use air pressure in some part of the handling of 
2°) their oils, and seem convinced that if there is any 
Geterioration it is not to such an extent as to be noticed 
by the ordinary observer. Air pressure is of particular 
advantage in handling oil from supply cars, as the air 
can be taken from the train pipe, and other power is not 
likely to be available. 


Stations and Platforms for Small Towns. 


Where but a small amount of freight or passengers 
are handled a combination freight and passenger station 
should be used. The platform should be less than 12 ins. 
above the rail and not less than 10 ft. nor more than 16 
ft. wide. The length should be governed by the maximum 
length of train scheduled to stop at that tewn. A small 
platform on level with a car floor may be desirable, in- 
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side, or at the end of the freight room, but sh 
be near enough the track to endanger 
employees. 

The station should, wherever practicable, 
on the side of the track nearest the tow: 

(as is usually the case) the station is located 
street that crosses the track, it should be locat: 
from such street that the local passenger trai: 
uled to stop do not obstruct the etreet. At stat 
such street or highway exists, the waiting-roo: 
the station should be toward the street or road 
freight room at the far end. This will overc 
large measure, the danger of passengers wa 
stumbling over freight left lying on the plat? 
near the freight room. 

For stations where but a small amount of { 
handled, a house track back of the station is 
sirable. Where, however, a large amount of 
received, as is occasionally the case in small to 
on busy roads, and considerable time would be 
local freight trains getting out of the way of oth: 
such a track is desirable. With such an arra 
merchandise freight received in large quastitie 
unloaded by the station or other forces into th: 
rooms, and local freight train crews may be u 
while waiting for through trains to pass. 

Elevators, coal bins, cotton and broom corn p! 
stock pens and such structures may then advant 
be located along the side track, but far enough { 
station or other important buildings as not to « 
them should they take fire. 

Ordinarily the section hand car and tool hous: 
be placed next to the main track and outside t 
track limits. Much time is frequently lost by 
workmen being prevented from leaving their too! 
by trains standing on the main or side track 
the side-track limits. 

Coal bins, coal boxes, privies or other out-bu 
must be located to suit the general conditions 
town, climate and surroundings. In northern clin 
is probably best to store the coal in a bin part 
off in the freight room. If this is not practica} 
outside building or covered box may be used. 

The arrangements herein recommended are intend 
cover usual conditions existing in small country 
along single and double-track roads. Where roads 
three or four main tracks, conditions are entirely c! 
and the suggested layout is not applicable. On su 
roads, each station presents its own problems and mu 
be considered individually. 

A station platform may be built of locomotive or ash 
pan cinders, in a manner that is serviceable, neat in 
pearance and on a scale of cost that is appropriat: 
buildings of cheap or moderate construction. On r 
ways cinders are to be had cheaply, because of 
necessity of promptly removing them from the ash pi! 
and getting them out of the way. As this must be don 
whether the material is utilized or not, the expense for 
loading and transportation are usually not 1 
against new construction. 

Cinders soon pack down hard and make a good su: 
face to walk upon, and one that will keep dry under 
foot. By the use of a curbing next to the track 
cinders can be retained at the desired grade. On 
of the roads or at stations where cheap construction is 
suitable such curbing is made by using old sway braces 
with split pile butts for stakes. To provide a smooth 
surface for trucking to and from the trains, old bridge 
stringers are laid flush with the top of cinder su: 
in two lines parallel with the track, and at the proper 
distance therefrom to permit loaded trucks to be pulled 
alongside the trains. 

eae 

A FLIGHT FROM PARIS TO LONDON in the Clement 
Bayard dirigible balloon was made with a crew of 
on Oct. 16. The start was Compiege, near Paris 
7.15 a. m., and the course was over Amiens, Abbey 
Boulogne, Folkestone, Tonbridge and Seven Oaks 
London. The arrival at the latter place was a! 

p. m. After circling over the city a few times lan 
was made near Hyde Park. x 
~~ 

A TRANSATLANTIC BALLOON FLIGHT wa 
tempted by Walter Wellman in the dirigible ba 
“America,’’ the start being made from Atlantic | 
on Oct. 15 in light westerly winds. The supporting 


pass 


charge 


‘was cigar-shaped, 228 ft. long, 52 ft. in diameter (maxi 


mum) and had a lifting capacity of 12 tons. Susp: 
from the bag was a platform with canvas sides and fo 
ing the living quarters and engine room. Under this 
slung a lifeboat carrying the wireless apparatus 
which communication was kept with vessels near 
airship’s course. Hanging below the lifeboat wa: 
series of linked and trailing tanks containing gaso 
and forming what has been called the ‘‘equilibra‘ 
There were three gasolene engines, one of which 
used as a donkey. The propelling motors were 
at about 90 HP. each. It was expected that either en- 
would drive the balloon at a speed of 20 mi. per b: 
a calm or both would drive at 26 mi. per hr. 

The ‘“‘America’’ was reported by wireless for abou 
day and a half and then communication was broke: 
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.o days. On Oct. 18 the steamer “Trent,’’ running 
m Bermuda to New York, reported by wireless tele- 
oh that it had rescued the entire Wellman party 400 
s east of Cape Hatteras. It appears that north- 
terly winds had been encountered which blew the 
erica” from her projected course and an attempt 

made to get to Bermuda, far to the south. The 
iilibrator,”” however,, in jumping from wave to wave 
<ed the airship so that it began to leak seriously and 
he “Trent’’ was sighted it became necessary to take 
1e lifeboat. The abandoned ‘‘America,’’ relieved of 
ad, rose and was blown out of sight. 
—_—_—_-—_——_— —e—--—--- —-— 
N BALLOONS, entered in the fifth international 
on race for the James Gordon Bennett cup and other 
sailed from St. Louis on Oct. 17. The balloons 
rews were as follows, given in order of starting: 
ior,” of France, piloted by Jacques Faure and E. G. 
g oick: “‘Million Club,” of the United States, piloted 


hy S. L. Von Phul and Joseph O'Reilly; ‘‘Azurea,’’ of 
swizerland, piloted by Capt. Emil Messner and Leon 
G idan; “Harburg III.,"" of Germany, piloted by 
Lieut. Leopold Vogt and W. F. Assman; “Isle de 
k ’ of France, piloted by A. Le Blanc and W. de 
Mumm; “St. Louis III.,’’ of the United States, piloted 
py Ii. E. Honeywell and S. W. Tolland; ‘‘Helvetia,"’ of 


Sw rland, piloted by Col. Theo. Schaeick and Paul 
4mbruster; ‘‘Dusseldorf II.,’’ of Germany, piloted by 
Lieut. Hans Gericke and S. F. Perkins; ‘‘America II.,”’ 
f the United States, piloted by A. R. Hawley and Au- 
cust Post; ‘“‘Germania,’’ of Germany, piloted by Capt. 
Hugo von Abercron and August Blanckerts. At the end 
of the first day two were reported as landed, the ‘Million 


Club’ six miles north of Racine, Wis., and the ‘“‘St. 
Louis’ near Hillman, Mich. 
Secstiidipaticigataahdaat alia 





4, FALL OF ROCK at the west portal of the Bergen 
Hill tunnel of the Erie R. R., which on Sept. 11 killed 
12 workmen, as reported in Eng. News, Sept. 15, 1910, 
has been under investigation by a coroner's 
which has brought in a verdict fixing the blame 
for the accident on the railroad company. This jury 
decided that proper methods of protection to safeguard 
the lives of the workmen had not been taken. It is not 
known at present to what extent this verdict will be 
taken up by the legal authorities of the state. 

—_- 


THE PANAMA CANAL EXCAVATION for September 
reached a total of 2,687,088 cu. yds., a daily average of 
107,484 cu. yds. for the 25 working days. During the 
month there were laid 149,977 cu. yds. of concrete, and 
697,495 cu. yds. of fill were placed in the dams. The 
rainfall for September was 12.03 ins, about %4-in. greater 
than the previous month. 


s OO> 
p. 295, 
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THE McCALL FERRY POWER PLANT on the Sus- 
quehanna River, some 20 milcs above its mouth at 
Havre-de-Grace, was officially opened on Oct. 14. This 
large hydro-electric plant, as described in some detail 
in our issue of Sept. 12, 1907, p. 267, is to develop a 
total of 135,000 HP. by damming the Susquehanna at 
this point some 2,700 ft. wide, with a 53-ft. dam. Power 
is to be supplied to Baltimore, Philadelphia, Harrisburg, 
Wilmington, York, Lancaster and other centers, all of 
which are within a radius of 70 miles from the plant. 


———_—__—_ 


A WIRELESS-TELEGRAPHY RECORD for distance 
of communication is now claimed by the Marconi Com- 
pany. It is announced that Mr. Marconi, in Argentine 
Republic, South America, has received messages from 
Glace Bay, Nova Scotia, and Clifden, Ireland, distances 
of approximately 5,600 miles. 

————————_@q—_______ 


AN AEROPLANE FLIGHT FROM CHICAGO TO NEW 
York was attempted on Oct. 9 by Eugene Ely with a 
Curtiss biplane flyer. On the first day he made 11 miles 
when he had to come down because of carburetor trou- 
bles. He made several attempts to continue the flight 
but continued to have trouble and finally abandoned the 
project at South Chicago, 21 miles from the starting 
place. Eight contestants were originally entered in the 
race but the number dwindled to three, and two of these 
made nominal starts only. 





_ 
IN A DERAILMENT AT A SMALL BRIDGE on the 


St. Louis & San Francisco R. R. between Talihina and 
‘ompton, Okla, Oct. 13, 42 passengers were injured. 


he train was running about 30 mi. per hour when the 
ider left the track and displaced the rails on the 
bridge causing the derailment of the chair car. 
—_—_—_———_o—_—____ 


\ BUTTING COLLISION between a work train and a 
om ght on the Grand Rapids & Indiana Ry. at Summit, 
Ind., Oct. 14, killed six men of the construction gang 
on the work train and injured a number of others. 
—_-—_———_———____ 
_THE PEORIA ELECTROLYSIS SUIT, brought many 
ars ago by the Peoria Water Co. against the local 
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street railway has at last reached the point 
where an opinion has been filed by Judge Sanborne, of 
the U. S. Circuit Court. The decree will not be issued 
until arguments on the opinion have. been heard. It is 
understood that Judge Sanborne holds that street rail- 
way companies must not permit stray electric currents to 
injure water mains, but that the water company must 
cooperate with the street railway company in prevent- 
ing such injury. Mr. Dabney H. Maury, M. Am. Soc. 
Cc. E., is Chief Engineer of the Peoria Water Co 
---@? ——— ee 
VICTIMS OF THE WELLINGTON MINE ACCIDENT, 


company, 


which occurred at Whitehaven, England, May 12, 1910, 
numbered 136. On Oct. 4 the bodies of 87 of these 
men had been recovered, and although badly decom- 


posed, 62 of them were identified. The mine was sealed 
May 13 to extinguish the fire caused by the explosion 
and was only recently reopened. A brief accoynt of the 
accident was published in Eng. News, May 19, 1910 

~—— 

LOSS OF LIFE IN THE FOREST FIRES in northern 
Minnesota Oct. 8-9 appears to have been grossly exag- 
gerated in the earlier The Duluth, Minn., 
“Herald’’ of Oct. 13 that the total number of 
known dead is only 20, instead of 300 as previously 
reported. 


reports. 


states 


Cenchicianpatnineitienatiy 

THE FRENCH STEAMER “VILLE DE ROCHEFORT” 
was sunk Oct. 14 off Noirmoutier Island on the French 
coast by a collision with the British steamer ‘‘Peveril.”’ 


The “Ville de Rochefort’? was bound for Bordeaux 
Twenty-three of her crew were drowned. 
wcsselingnitg eae lcomieginiaignas 
A HURRICANE IN CUBA accompanied by heavy 


rainfall Oct. 13-17 was most destructive to the provinces 
of Matanz2s, Pinar del Rio and Havana. Many mil- 
lions of dollars damage was done in the city of Havana 
and to crops of plantains, sugar and _ tobacco The 
destruction of the custom house sheds filled with perish- 
able goods at Havana caused probably the greatest single 
loss. In addition, a number of loaded lighters 
sunk in the harbor and about a square mile of the 
city’s residential section near the Malecon sea wall was 
submerged. In the section bounded by the Malecon, the 
Prado and the boulevards Calzada de Gallano and Ani- 
mas, according to reports, the water was several feet 
deep. The wind drove the waves clear over the Malecon 
wall and, according to press despatches, made a breach 


were 


through it. Besides Havana, the high waves flooded 
Vedado, a suburb. 
Reports of Oct. 17 from Key West, Fla., stated that 


the wind had then attained a velocity of 8) mi. per hr. 
at that place and that some damage had already been 
done by the rising waves. Reports of Oct. 18, received 
via Havana, state that the wind velocity reached 90 mi. 
per hr. on the afternoon of the lith., at which time the 
anemometer was wrecked. The South Beach section 
and western part of the city suffered the heaviest dam- 
age. Many buildings were partially wrecked by wind and 
waves. At St. Augustine, the business section is re- 
ported to have been flooded by water which was driven 
over the sea wall. The electric power plant was obliged 
to shut down. Wind velocities of 50 mi. per hr. at 
Savannah, Ga., and 70 mi. per hr. at Jacksonville, Fla., 
were reported Oct. 18. 


OOOO 


Personals. 


Mr. Charles K. Mohler has opengd an office as a con- 
sulting’ engineer at 1859 McCormick Bldg., Chicago, Ill. 

Mr. E. L. Burdick has been made Assistant Engineer 
of Tests at Topeka, Kan., for the Atchison, Topeka & 
Santa Fe Ry. 

Mr. J. Beaumont has been appointed Signal Engineer 
of the Chicago Great Western Ry., succeeding Mr. W. H 
Fenley, who has resigned to enter other business. 

Mr. S. D. Sarason, Assistant, U. S. Coast and Geodetic 
Survey, has resigned to accept a position as Instructor in 


Civil Engineering at Syracuse University, Syracuse, 
We ae 
Mr. I. C. Hess, formerly employed on the construction 


of the Western Pacific Ry., has opened an office in Oro- 
ville, Cal., as a civil engineer. Mr. Hess is a graduate 
of Baltimore Polytechnic Institute in the class of 1901. 

Major W. W. Harts, M. Am. Soc. C. E., of the U. S. 
Engineer Corps, has been awarded a. Telford Gold 
Medal by the Institution of Civil Engineers of Great 
Britain for a paper submitted to that society and pub- 
lished in their Transactions for 1909-10. 

Mr. R. W. Sorenson, Assoc. Am. Inst. E. E, for sev- 
eral years with the General Electric Co. on experimental 
work and designing of large power transformers, has 
been placed at the head of the Department of Electrical 
Engineering at Throop Polytechnic Institute, Pasadena, 
Cal. 

Mr. P. T. Kearny, Assoc. Am. Inst. E. E., formerly 
Assis‘ant Electrical Engineer of the New York, New 
Haven & Hartford R. R. at New Haven, Conn., has 
becn appointed Engineer-in-Charge of electric traction 
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on the New York, Westchester & Boston Ry at Mount 
Vernon, N. Y 

Mr. L. V. Branch, Aso M. Ar Soc. C. E., formerly 
Engineer, Ul S. Reclamatio Service on the North 
Platte (Pathfinder) Proj in Wyon has accepted 
a position as Division Engineer with t Porto Rico Ir 
rigation Service Mr. Branch has been mor han eight 
years with the Reclamation Service 

Mr. Charles S. Mellen, Preside of the New York, New 
Haven & Hartford R. R., has been elected the permanent 
head of the Boston & Maine R. R, which is now a sub 
sidiary company in the New Haven system Mr. Lucius 
Tuttle, former President, has been made Chairman of th 
Board of Directors of the Boston & Maine R. R 


Mr. F. S. Stevens, M. Am. Soc. C. E., formerly Su 


*) 
intendent of the Wilmington & Columbia Division of 
the Philadelphia & Reading Ry has been made | et 
of Maintenance-of-Way, su eding Mr H. Ewing 
who has been appointed Superintendent of the Atlant 
City R. R Mr. F. M. Falck eeds Mr. Steve ‘ 
Superintendent of the Wilmington & Columbia Divisio 

Lieutenant George R. Goetha Corps of Engineer 
U. 8S. A., was married Oct 11 to M Pris i J. Howes 
of Watertown, N. Y at Trinity Church that y 
Lieutenant Goethals is at present assigned to duty i 
the Canal Zone, Panama He he son of Co George 
W. Goethals, Engineer Corps, ( Engines f ! 
Isthmian Canal Commissior who wa present at i 
wedding 

Mr. David A. Hartwell, City | Let of Fit ir 
Mass., for the past 20 years, has resigned to become 
Chief Engineer to the Sewa ‘isposal Commission o 
that city Under this Commission Mr. Hartwell wil 
have charge of the planning and co ruction of an in 
tercepting sewer about six miles yng 1 disposa or 
purification works and the changing of the present 
sewer system of 4) miles from a combined to a sepa 
rate systen 

H. F. J. Porter, M. Am. So M. E., of 1 Madison 
Ave New York City, has been selected by the hei of 
the late Charles T. Porter, H Mem. of the Society, to 
examine the professional papers left by Mr. Porter rela 
ing to the development of ie hig peed steam engir 
The later years of Mr. Charles T. Porter's life, after he 
had retired from business and from professional practice 
were devoted to studies and investigations relative to the 
developmen of high-speed reciprocating engines He 
took out some patents, read several papers before the 
American Society of Mechanical Engineers, ind 
formed a large amount of investigation i: ynnection 
with his proposed inventions The feebleness of ad 
vancing years, however, made it impossible for him to 
complete this work, and the development of the eam 
turbine prevented its being taken up commercially. The 


whole matter has therefore been turned over to Mr. H 
F. J. Porter to 
work which the venerable engineer did in his later yeare 


investigate and determine whether the 


is of sufficient value to justify its further prosecutior 
and commercial application. 
. 
Obituary. 
Frank Clemons Englesing, until recently Assistant Chief 


Engineer of the Madeira-Mamore Ry. in Brazil, died at 


his home in Port Gibson, Miss., Oct. 12, at the age of 
51 years. He was graduated from Virginia Military 
Institute in 1878. Mr. Englesing had been in railway 
work for many years in various parts of this country 


and Mexico, in Cuba and the We Indies and most re 


cently in South America 


W. W. Peabody, formerly Vice-President and General 
Manazer of the Baltimore & Ohio Southwestern Ry., died 
in Cincinnati, Ohio, on Oct. 14 He entered the railway 


service in 1852 when 16 years old Starting in the en 
gineering 
office in the operating department to that of 
and General Manager of the Marie 
in 1877. After that time he 
officer in the various consolidated 


nearly every 
President 
ta & Cincinnati R. R 
served as an 


department, he passed through 


executive 
roads. 

Jameg Archbald, a consulting engineer of Scranton, Pa., 
died on Oct. 6 in Venice, Italy, 
benefit his health. Mr. Archbald was born at Sand Lake, 
N. Y., on Feb. 13, 1838. He began his railway work in 
1860 as an assistant engineer on the Lacka- 
wanna & Western R. R He saw active service during 
the Civil War and from 1870 to 1883 he was Chief En- 
gineer of the same road. Since 1883 he had carried on 
a consulting practice in Archbald had 
been a member of the Society of Civil En 
gineers since 1872, and was a member of the Committee 
on the Proper Relation to Each Other of 
Railway Wheels and Rails in ISSS8-80 


where he had gone to 


Delaware, 


Scranton Mr 
American 


Sections of 


Warren G. Purdy, former President of the Chicago 
Rock Island & Pacific Ry., died Oct. 13, at his Chicago 
home Mr. Purdy was born in Baltimore, Md., on May 
20, 1843. Sixteen years later he began his railway career 
as a clerk in the office of the Illinois R. R 
He filled various clerical until when he 
became bookkeeper in the cashier's office of the Chicago, 
Rock Island & Pacific Ry. From this position he rose 
steadily through the offices of Cashier, Local Treasurer, 


Central 


positions 1867 
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Secretary and Treasurer, Second Vice-President, Firet 
Vice-President and in 1898 President. He resigned in 
1901 on account of failing health. It is said of Mr. Purdy 
that in his whole service with the Chicago, Rock Island 
& Pacific, he had allowed himself but three months’ 


vacation, 


Edwin Peleg Dawley, an eminent civil engineer of 
Providence, R. I., died Oct. 7, after a brief illness. Mr. 
Dawley, the son of Peleg and Lucy L. Barney Dawley, 
was born at Providence, R. 1, Oct. 1, 1853. He re- 
ceived his education In the public schools and at Brown 
University in that city, being a member of the class 
of 1874. He began his professional career in the Engi- 
neering Department of the city of Providence. 

In 1879 he accepted the position of Engineer and 
Superintendent of the Interstate Telephone Company, 
having charge of the construction of its long distance 
line between and Providence. His work and 
ability brought him in contact with and claimed the at- 
tention of the officials of the New York, Providence & 
Roston Railroad, who offered him a position in its En- 
gineering Department. He was appointed Assistant to 
the Chief Engineer in 1882, and subsequently on the 
death of the head of the department, was advanced to 
that office. Early in his railroad experience Mr. Dawley 
showed marked engineering ability in the solution of 
the many problems involved in the extensive improve- 
ments and developments which were undertaken by the 
company in the next decade, notably the im- 
provements of roadbed and strengthening of bridges for 
the constantly increasing and heavier traffic, the abo- 
lition of grade crossings, the four tracking of the road 
from Pawtucket to Providence, and the improvement of 
passenger and freight terminal facilities at Providence. 
In 1892 the N. Y., P. & B. R. R. passed to the control 
of the New York, New Haven & Hartford R. R. by 
whom Mr. retained as Division Engineer. 
In 1903 he was made Assistant Chief Engineer, and in 
1905 Engineer of Construction with offices at Boston and 
Providence. 

On April 1, 1909, he resigned his position with the 
railroad company after 27 years of the most active ser- 
vice and office in the Banigan Building, 
consulting engineer, and was engaged 
in successful practice. 

Mr. Dawley was a member of the American Society 
of Civil Engineers and the Boston Society of Civil En- 
gineers, and a man of genial disposition and high ideals. 
He is survived by a widow, two sons and a daughter. 


Boston 


railroad 


Dawley was 
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Providence, as a 
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Engineering Societies. 


COMING MEETINGS. 


AMERICAN INSTITUTE OF MINING ENGINEERS 

Oct. 21-Nov. 15. Canal Zone meeting. Secy., R. W. 

Raymond, 20 West 99th st., New York City. 
ILLUMINATING ENGINEERING SOCIETY. 

Oct. 24 Annual convention at Baltimore, Md. 
P. S. Miller, 20 West 39th St., New York City. 

NATIONAL ASSOCIATION OF RAILWAY COMMIS- 
SIONBRS. 

Nov. 15. Annual meeting at Washington, D. C. Secy.. 
Wm. H. Connelly, Interstate Commerce Commission, 
Washington, D. C, 

AMERICAN RAILWAY ASSOCIATION. 

Nov. 16. Semi-annual meeting at St. Louis, Mo. Secy., 
W. F. Allen, 24 Park Pl, New York City. 

SOCIETY OF NAVAL ARCHITECTS AND MARINE EN- 
GINEERS 

Nov. 17-18. Annual meeting at New York City. 

W. J. Baxter, 29 West 39th St., 
NATIONAL SOCIETY FOR THE 
BDUSTRIAL EDUCATION 

Novy. 17-19. Annual convention at Boston, Mass. Secy., 

James C. Monaghan, 20 West 44th St., New York City. 
NEW JERSEY SANITARY ASSOCIATION. 

Dec, 2-3. Annual meeting at Lakewood, N. J. 
J. A. Exton,-75 Beech St., Arlington, N. J. 
AMERICAN SOCIETY OF REFRIGERATING 

NEERS. 

Dec. 5-6. Annual meeting at New York City. 

W. H. Ross, 154 Nassau St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

Dec, 6-9. Annual meeting at New York City. Secy., 

Cc. W. Rice, 29 West 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

Dec. 7-9 Annual meeting at New York City. Secy., 

J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 


ASSOCIATION OF AMERICAN PORTLAND CEMENT 
MANUFACTURERS. 

Dec. 12-14. Annual convention 
Secy., Percy H. Wilson, 
phia, Pa. 

NATIONAL ASSOCIATION OF CEMENT USERS. 

Dec. 12-23. Annual convention at New York City. 
President. Richard L. Humphrey, Harrison Bldg., 
Philadelphia. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

Dec. 27. Annual meeting at St. Paul, Minn. 
oO Howard, Smithsonian Institution, 
Do 6 

AMERICAN 
NEERS. 

Dec, 27-28. Annual meeting at Lafayette, Ind. Secy., 

KE. W. Hamilton, Iowa State College, Ames, Iowa: 


Secy., 


Secy., 
New York City. 


PROMOTION OF IN- 


Secy., 


ENGI- 
Secy., 


at New York City. 
Land Title Bldg., Philadel- 


Secy., L. 
Washington, 


SOCIETY OF AGRICULTURAL ENGI- 


AMERICAN MINING CONGRESS,.—At the 13th annual 
meeting, held In Los Angeles, Sept. 28 to Oct. 1, officers 


were elected as follows: President, John Dern, of 
Utah; Secretary, James F. Callbreath, Jr., Denver, Colo. 


STEVENS ENGINEERING SOCIETY.—This society 
of the students and faculty of Stevens Institute, Ho- 
boken, N. J., and an affiliated branch of the American 
Society of Mechanical Engineers has announced the 
following course of lectures to be given at the Institute 
by prominent engineers. All alumni, undergraduates 
and friends have been invited. 

Oct. 18, President A. C. Humphreys, ‘‘Membership in 
Engineering Societies’’; Nov. 1, Mr. I. E. Moultrop, ‘‘The 
Design and Construction of a Central Power Station’’; 
Nov. 15, Dr. J. P. Haney, ‘‘Art and the Engineer’’; Mr. 
D. B. Macmillan, ““‘With Peary in the Arctic’’; Nov. 29, 
Dr. H. W. Wiley, ‘‘Services of Chemistry in Promoting 
Public Welfare’; Dec. 6, Dr. R. W. Raymond, ‘The 
Story of An Island’’; Dec. 20, Dr. D. T. Day, ‘The 
Origin of Petroleum’’; Jan. 10, 1911, Dr. Gardner F. Wil- 
liams, ““‘The Kimberly Diamond Mines’’; Jan. 16, Dr. 
James Douglas, “The Development of The Railroad on 
The North American Continent’’; Feb. 7, Mr. J. A. Ben- 
sel, ‘‘The Catskill Water-Supply Project’; Feb. 14, Mr. 
Carl Hering, ‘“‘The Electric Furnace’; Feb. 20, Mr. F. 
H. Newell, ‘‘Reclamation”’; March 7, Dr. Wm. Camp- 
bell, “‘Metallography as Applied to Engineering’’; March 
21, Dr. A. S. Mackenzie, ‘‘Radioactive Phenomena’’; 
April 4, Mr. G. E. Hulse, ‘Illuminating Engineering.”’ 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—A meeting was held under the auspices of 
this society in the United Engineering Societies Build- 
ing, New York City, on Monday, Oct. 17, which was 
announced as a “‘public engineering meeting’’ to discuss 
the rapid transit situation in New York City. The 
society had been careful to state that the proceedings 
were not to be considered as official in any sense, The 
meeting was exactly similar, however, to a regular 
meeting of the society. A paper was presented by Mr. 
Frank J. Sprague under the title “The New York 
Subway Situation.’’ The author abstracted his paper in 
extenso, following which four or five invited speakers 
were called upon for discussion. This carried the pro- 
ceedings to such a late hour as to preclude voluntary 
discussion. 

Mr. Sprague’s paper was essentially a severe condem- 
nation of the plans elaborated by the Public Service 
Commission of the First District for a new subway 
system (the Triborough). Bids on this system are to 
be received Oct. 20 and Oct. 27. Mr. Sprague believes 
that no satisfactory bid will be received. ‘Premising 
that he holds ‘‘no brief for the Interborough Company,”’ 
he made a lengthy review of the development of the 
subway situation in New York City since 1904, when 
the present subway was opened for traffic, and dwelt 
particularly on the various proposals made by the 
present operating company (Interborough Rapid Transit 
Co.) for building extensions. These proposals, which 
were coupled with and contingent on requests for a 
permit to build additional tracks on the elevated rail- 
ways and to sel] the Steinway Tunnel to the city (both 
the elevated railways and the Steinway Tunnel are 
owned or leased by the company), have in each case 
been rejected by the Public Service Commission, al- 
though at the present time a new proposition of the 
same sort is being considered favorably by the Com- 
mission. Mr. Sprague condemned the Triborough sys- 
tem partly because it is not suited to a consolidation 
with the Interborough subway system, and because it 
competes with it in a measure; also because it does 
not pass the new Pennsylvania Station or tap the lower 
west side of Manhattan. He strongly opposed also the 
larger size of cross-section provided for in the Tribor- 
ough designs as compared with the Interborough sub- 
way, apparently taking the view that anything larger 
than the cross-section of the Interborough subway is 
useless because cars should be operated jointly over 
both systems. He also objected to a provision for sepa- 
ration walls between the several tracks in the Tribor- 
ough. He expressed the opinion that ‘“‘the Triborough 
system is mistakenly conceived and unwisely promoted”’ 
and its execution would result in ‘‘far-reaching disaster."’ 
In its place he proposed a system very closely identical 
with that which the Interborough Rapid Transit Co. has 
contended for during several years; he claimed as one 
of its strong points that this system would attract the 
Interborough Co. as a bidder for either separate or 
joint operation. 

Mr. William J. Wilgus, in discussing the paper, like 
Mr. Sprague, disavowed all connection with the Inter- 
borough company. He agreed with all the criticisms 
made, and suggested in place of the Triborough system 
a system much like that suggested by Mr. Sprague. 
He criticized in particular the large cross-section of the 
Triborough subway, and claimed that, though intended 
to be large enough for standard railway cars, it really 
is several inches smaller than the standard clearance 
diagram of the New York Central. Mr. L. B. Stillwell, 
who followed in discussion, also opposed the route, 
cross-section and separation of tracks of the Triborough. 
He further argued that there should be an advisory en- 
gineering commission on the transit problem in New 


York City. Mr. W. S. Murray departed from 
dent set by the preceding speakers, and ¢; 
large cross-section adopted for the Triboroy 
W. Dowling and Mr. T. K. Thomson also 
in discussion. 


About 120 members and guests have secured 
for the trip to the Canal Zone and will sa 
York on the ‘‘Prinz August Wilhelm,” of t! 
American line, at 10 a. m., Oct. 21. 

The following condensed itinerary has been t 
accepted and will be followed as closely as « 
mit: 


Itinerary of Steamer Travel. 


. Leave New York Oct. 21; arrive at Havana 


Leave Havana Oct. 26; arrive at Kingston O 

Leave Kingston Oct. 30; arrive at Colon Noy 

Leave Colon: Nov. 4; arrive at Port Limon N 

Leave Port Limon Nov. 7; arrive at Colon Nx 

Leave Colon Nov. 8; arrive at Kingston Novy. 

Leave Kingston Nov. 10; call at Fortune Islan 
arrive at New York Nov. 15. 


Arrangements have been made for shore ex 
Havana, Cuba, and Kingston, Jamaica. T 
game of Jai-Alai will be witnessed at Havana 
will be made to Cabana Fortress, Morro Castl: 
points of interest. The opportunity to observ: 
of the recent hurricane will add interest to : 
the trip. 


Excursions in the Canal Zone. 


Tuesday, Noy. 1.—Train to Gatun Dam. Lun 
spection of Dam and Locks, arriving at Ii 
in the late afternoon. 

baer ra Nov. 2.—Trip by train through ¢! 

ut. 

Thursday, Nov. 3.—Anniversary of the Indes: 
the Republic of Panama, observed as a pub 
on the Canal Zone. There will be a popul: 
tion in the City of Panama, with masquer 
works, bull-fights, ete. No special trip 
for this day. 

Friday, Nov. 4.—Excursion to the Locks and 
Pedro Miguel and Miraflores. 

Saturday, Nov. 5.—Excursion by tug to the | 
trance of the Canal, the islands in Panama |} 

Sunday, Nov. 6.—No general excursion is sugeg 

Nov. 4-6.—Alternative trip by steamer to Por 
thence by rail to San José and return. 

Monday, Nov. 7.—Excursion by train over th: 
line of the Panama R. R., now in cour 
struction. 

Tuesday, Nov. 8.—Return to the steamer at Co! 


The list of persons who have secured resery 
advance is as follows: 


Mr. J. W. Ailes, Pittsburg, Pa.; Mrs. E. L 
Bound Brook, N. J.; Mr. and Mrs. W. S. Ayres 
ton, Pa.; Mr. and Mrs. George D. Barron, Ry: 
Miss Dorothy Barron, Rye, N. Y.; Miss Hele 
Rye, N. Y.; Mr. W. IL. Berryman, Pittsburg, 
and Mrs. Alexander Broadhead, Catasauqua, 
Thomas Brown, New York, N. ¥.; Mr. David \\ 
ton, Denver, Colo.; Mr. Arthur C. Carson, N: 
N. Y.; Mr. Josiah H. Clark, New York, N. Y 
L. Clerc, Boulder, Colo.; Mr. and Mrs. Torbet 
Lambertville, N. J.; Mr. W. I. Davidson, Port R 
S. I., N. Y.; Col. and Mrs. D. C. Dodge, Denve 
Mr. J. W. Donnau, Port Richmond, S. L., N. Y 
Mrs. Henry S. Drinker, South Bethlehem, Pa.; 
W. Duffield, Harlan, Ky.; Mr. and Mrs. How: 
Eavenson, Gary, W. Va.; Miss S. I. Eavenson, Gary, 
Va.; Mr. August H. Eustis, Boston, Mass.; Mr. W 
C. Eustis, Boston, Mass.; Mr. Charles W. Goodale, Butte, 
Mont.; Mr. and Mrs. Philip Goodwill, Bramwell, W. Va.; 
Mr. William Greene, Cleveland, Ohio; Mr. aud Mrs. 
H. W. Hardinge, New York, N. Y.; Miss Hardines, New 
York, N. Y.; Mr. Julius W. Hegeler, Danville, |'!.; Mr. 
Rowland F. Hill, Pulaski, Va.; Mr. Harry C. James, 
Denver, Colo.; Mr. Hennen Jennings, Washington, D. C.; 
Mr. and Mrs. William Kelly, Vulcan, Mich.; Prof Will- 
iam Kent, Montclair, N. J.; Mr. Charles Kirchhotf!, New 
York, N. Y.; Mr. and Mrs. William A. Lathrop, Phila- 
delphia, Pa.; Mr. Frank C.-Loring, Toronto, C ; Mr. 
A. F. Lucas, Washington, D. C.; Mr. and Mrs. 
McAuliffe, Chicago, Ill.; Mr. McKay, Ck 
Ohio; Mr. J. G. MclIlvain, Philadelphia, Pa.; Mr 
Melivain, Jr., Philadelphia, Pa.; Mr. David G 
Denver, Colo.; Mr. F. P. Miller, Philadelphia, ) 
Theodore H. Miller, Poughkeepsie, N. Y.; Mr 
Moore, Elizabeth, N. J.; Mr. Robert V. Norris, 
Barre, Pa.; Mr. and Mrs. Thomas W. Orbison, Appleton, 
Wis.; Mr .and Mrs. Walter Page, Omaha, Ni 
and Mrs. Edward W. Parker, Washington, D 
Henry C. Perkins, New York, N. Y.; Dr. : 
mond, New York, N. Y.; Prof. Joseph W. 
South Bethlehem, Pa.; Mr. and Mrs. W. J. 
Pottsville, Pa.; Miss Richards, Pottsville, Pa.; M F 
M. Riordan, New York, N. Y.; Mr. and Mrs. thomas 
Robins, New York, N. Y.; Mr. David B. Ru e 
Schenectady, N. Y.; Mr. and Mrs. C. M. Russell, Massil- 
lon, Ohio; Mr. Robert C. Sahlin, South Bethlehem 
Mr. William L. Saunders, New York, N. Y.; M: 
Sayen, Philadelphia, Pa.; Mr. F. W. Scarborough. 
mond, Va.; Miss Scarborough, Richmond, Va.; Mr 
Mrs. F. L. Schoew, Bramwell W. Va.; Mr. and 
John M. Sherrerd, Easton, Pa.; Dr. Walter St 
Wilkes-Barre, Pa.; Dr. Joseph Struthers, New Y 
Y.; Mr. Samuel A. Taylor, Pittsburg, Pa.; Mr. 
Thomas, Jr., Denver, Colo.; Mr. M. Tracy, New 
N. Y.; Mr. A. E. Vaughan, New York, N. Y.; Mr 
Mrs. F. M. Warren, Minneapolis, Minn.; Mr. and 
George H. Warren, Minneapolis, Minn.; Mr. and 
Samuel D. Warriner, Wilkes-Barre, Pa.; Mr. and 
E. L. Watson, Worcester, Mass.; Mr. and Mrs. ! 
Watson, New York, N. Y.; Mr Hugo Weinberger, 
mington, Del.; Mr. H. A. J. Wilkens, New York, N 
Mr. William Wilkie, Buffalo, N. Y.; Mr. and Mrs. | 
Williams, New York, N. Y.; Mr. Gardner F. Wil 
Washington, D. C.; Mr. Howard Woo!, Miss Woo 
guest, Conshocken, Pa.; Mr. and Mrs. Thomas )). W 
Bryn Mawr, Pa.; Mr. Walter Wood, Pi!!od i ’ 


The technical sessions will probab’ 
steamer at sea. The responsible mana; 
is in the hands of Dr, Joseph Struth 
tary of the Institute. 


Nliday 
lebra- 


} 








